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Lipid category

Fatty acyls

Glycerolipids

Glycerophospholipids

Sphingolipids

Sterol lipids

Prenol lipids

Saccharolipds

Polyketides

Schematic structure

AT on
a-Linolenic acid

Trigyceride

Cholesterol

s RN

Vitamin A

Lipid A -disaccharide-1-phosphate

Griseorfiodin A

http://www.lipidmaps.org is a source for structure of lipids. TX, thromboxane; P, phosphatidylinositol.

Examples of lipids with References
effects on MC reactivity

Fatty acids, Omega 3, and 6 (10-13)
polyunsaturated fatty acids

PG, TX, LT, LX (14-16)
AEA (17)
2-AG )
PC, PE, PI, PS, PAF (18-20)
Geramide ©1)
CIPS1P (2,23
Cholesterol (@4-27)
Steroids (28)
Vitamin Dy (29,30
Carotenoids (11)
Vitamin E 1)
LPS (32,39)
Antibiotics (34
Flavonoides (1)
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$100A8
S100A9
GAPDH
TRIF
TRAM
TIRAP
Mydsg
IFNB
IL-1p
TNF
LPL
GPIHEP1
Clathrin
Caveolin-1
IL-6
CXcLt
cxeLs
cXoLs
CcXCLI2
ccL2
ceLs
CcCL4
ceLs
ceLr
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CCR2
CcCR3
CCR5
CXCR1
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Sense primer

AGT GAA CTG CGC TGT CAA TG
ATG CCG TCT GAA CTG GAG AA
ATG GCC AAC AAAGCACC TT
CCATCA CCATCT TCC AGG AG
TGT TGG AAA GCA GTG GCC TAT
AGG CTA CAC AGA GAA ACC CC
GAT CGT CAC CAG CTT CCATT
TCG AGT TTG TGC AGG AGA TG
AAG AGT TAC ACT GCC TTT GCC ATC
TGT AAT GAA AGA CGG CAC ACC
ATG AGA AGT TCC CAA ATG GC
GGG CTC TGC CTG AGT TGT AG
AGC AGG GAC AGA GCA CCT CT
GGG CAA ATC AAA GAA GTG GA
ACC TCT CTG GAC TGG CAG AA
GAT GCT ACC AAA CTG GAT AT
AGA CTG CTC TGA TGG CAC CT
CAA CGG TGT CTG GAT GTG TC
GTATCC TGG GTT TCC GGA CT
GAG CCA ACG TCA AGC ATC TG
CCC AAT GAG TAG GCT GGA GA
CCA AGT CTT CTC AGC GCC AT
TCT TGC TCG TGG CTG CCT

ATA TGG CTC GGA CAC CAC TC
GTG TCC CTG GGA AGC TGT TA
AAG GCC CAG AAA CAA AGT CT
CCT GCA AAG ACC AGA AGA GG
AAG GAC TTA GCA AAA TTC AC CA
CGT TCC CCC TAC AAG AGA CT
TCA GTG GTT CCT GCT GC TG
GAT GTC TAC CTG CTG AAC CT
GGG GAC ATC AGT CA GG

Antisense primer

CTT TGG TTC TTC CGT TGA GG
TGC TAC TCC TTG TGG CTG TC
TTACTT CCC ACA GCC TTT GC
ACA GTC TTC TGG GTG GCAGT
GAT GAC GTG GTG TTC TGC AGA
TGT GAC TTC CTG GCC ATG AT
CCT GAT GCC AGA GGA AGA AG
AGG CTG AGT GCA AAC TTG GT
CAC TGT CTG CTG GTG GAG TTC ATC
TCT TCT TTG GGT ATT GCT TGG
CTC CAC TTG GTG GTT TGC TA
GTC AGG CCA GCT GAA GTA GG
AGA CGA GCG TGA TGC AGA AG
GAG CAG TCAACA TCC AGC AA
GGA AAG GTC GAG CTT CAC AG
GGT CCT TAG CCACTC CTT CTG TG
CTG CAC TTC TTT TCG CAC AA
AGC CAA GGA ATACTG CCT TA
GAT CTC CAT CGC TTT CTT CG
CGG GTC AAT GCA CAC TTG TC
AAA ATG GAT CCA CAC CTT GC
TCC GGC TGT AGG AGA AGC AG
GGG AGG GTC AGA GCC CA
AGC AAG CAA TGA CAG GGA AG
TCC TTA GGC GTG ACC ATT TC
TCT GTA GTT GTG GGG TAG GC
GTG AGC AGG AAG AGC AGG TC
ACA CCA GGG AGT ACA GTG GA
ACC CAC AAA ACC AAA GAT GA
GCA GAC GAG GAT AGT GAG CA
ACC AGG TTG TAG GGC AGC CA
GTG GAA GAA GGC GAG GG
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Parameter

A. Neutrophils in the alveolar space

B. Neutrophils in the interstitial space

C. Hyaline membranes.

D. Proteinaceous debris filing the airspaces
E. Alveolar septal thickening

None
None
None
None
<2x

Score per field

1

1-5
1-5

1

1
2x—4x
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Strategy Reference DC phenotype DCsIL-10  Immunological effects of tolerogenic DCs. Suppression shown to
positive? be IL-10 dependent?
OC difecentiation n the presence of IL-10.  Koyaeta. (1) CDI1c™ Yes Suppression of Th cytokines IL-4, IL-5, and IL-13 i viro Yes
Cogo Decreas of ainway hypereactivy (AHR) and ainway
Coge™ inflammation in vivo
Reduced IL-12 production
Letal. (77) coge™ Yes Suppression of Th2-Gierentiation and Th2-cytokine secretion  Yes and Treg cel
HLADR™ Activation of CD4'CD25/LAG-3" CTLA-4Foxp3* L-10. ontact dependent
Cos4 secreting Tregs
co4or Induction of allegen-specific tolerance
cosor
1g:1Ke transcript-22/C0B5}"
reduced levels of IL-6 and IL-12
Bolinghavson  IL-10° Yes 1L+10- and TGF--dependent induction of regulatory No, but programmed
etal. (78) cTag T cells suppressing Th2 cytokine production death-1 dependent
TGFp
Belinghavsen  CCL-18" Yes Suppression of IL+13, IL-5, and TNF receptor supertamiy No, but COL18 dependent
atal. (19) member 4 gene expréssion in CD4* T GellDC Go-culures
OCtransduction ~ Lentivial transduction  Henryetal. () CO40" Yes Prevention of eosinophilic arway inflammation, AHR, Yes and Treg dependent
with IL-10 with CMV-promoter MHC I production of mucus, antigen-specific g€ and 1gG1
cosor antbody, and IL-4 production i a mouse model of
cose experimental asthma
120
Pasmid vector Nakagome cotic Yes Noinduction of toerogenic DCs or Treg, but overall suppression ~ Not investigated
etal. (30) MHC I of function of GD1 1c antigen-presenting cels n the lung
Prevention of eosinophic anway inflammation in vivo.
Leniiial ransduction  Bescheetal. (3 MHCI Yes Innibiton of ar sweling in mouse model of hapten-induced Nt investigated
with DC-specifc fascin cose™ contact hypersensitvy
promotor Unaltered L6 mANA
Lower IL-12040 mANA levels
DC-derved xasomes Kmetal 81)  MHCIM No ‘Suppression of delayed-type hypersensiivity responses No, butviaMHC I-
MHC I and muine collagenvinduced arthis dependent pathway
cotten
cogor
coge"
Rufneretal. 62)  WIE Not ‘Suppression of delayed-type hypersensiiiy responses D8O and D86 dependent
Hawer determined
coso
coge”
POLI
PD-L2%"
1L-12p70-
IL23°

=3
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Strategy Reference DC phenotype DCsIL-10  Immunological effects of tolerogenic DCs. ‘Suppression shown to.
postive? be IL-10 dependent?
Bacteria Helicobacter pylori Engler etal. (83)  BATF3* Yes ‘Suppression of airway inflammation in a mouse: Yes, and IL18 basic leucine
(ive/extract) CD103* model of allergic asthma Zipper ATF-like 3 (BATF3)
it dopendent
Escharchiacoi083 Sikemdovs OB e Incroased expresson o 10 and IL-17A 1 CD4 T cels Not mestigated
et 67 100
TN
L
Bacilus Calmette-Guérin  Bilenki et al. (84) ~ CDBa™" Yes ‘Suppression of allergic airway eosinophilia, mucus Yes, also IL-12 dependent
B0 ‘overproduction, IgE production, and Th2 cytokine
Cose procuctonin o
Coao
12
TLR2, TLRG, TLRG
Listera monocytogenes Stocketal (55 CDBar Yes Induction of Thi ke (COS: Foxp3Tet: Tregs co-procuong  Yes
L1z 9oin 110 and ntereron gamma (FN-1)
Clamydia. Hanetal. 27) cog Yes Inhibition of allergen-specific Th2 cell differentiation in vitro. Yes, also IL-12 and ICOS-L.
1cos Invotion ofsysemic and cutancous eosinophilain o dopendont
107
L1z
Bacterial extracts  Heat killed E. coff Pochard et al. (86) 1A Yes ‘Suppression of peanut-induced Th cytokine production No, but myeloid differentiation
coao and prosteraton and nduction of - from mousa Tosls  prmary response B8 (VyDESY
Coao IR domain-containg adapier
Cose inducing interfron-§, L-12/123
prs 40, and FN- depandont
solted bacteral  PamOSK. Tieta 67 Notinvestated Not Induction of GOBCD25+ Foxp" Tregs tha inhtied Notivestigated
components TLA imestgated Domatophagaides pleronyssinus 2nduced L-4
ligands) production in vitro
Dual TLR2/7-ligands Laifio et al. (88) IL-1p Yes ‘Suppression of T2 cytokine secretion and DNP-induced, Not investigated
L6 IgE- and Ag-specifc mast ol degranuaton  viro
‘Suppression of allergen-specific IgE production in vivo
LPS Anrensetal. (89)  CD4O Yes ‘Suppression of Th2 cytokine production and induction Yes
Coao of -k cols i viro
coee No suppresson of ovaburin (OVAY-ncced asta i vivo
L1p
L2
N
175 s 10 Waidach Cotiem ves Incroased cosinophic vy nfammaton and AR, 15, Not stigated
ratmen) et (0) 8220 andIL-13 sacroton in ronchoaleolrfavage fud n  movse
cossre: mockl o OVA-ncced asthma
Nonopnospnon Scnike codo ves Boostng of OVA-specic L4 and L5 secretion, suppression Nt ivestigated
indA otal 1) L1p of N sacrton n bona marrowderved DG: DOT. 10

L
TN

CD4" T cell co-cultures:
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TABLE 1 | Continued

Strategy Reference DC phenotype DCsIL-10  Immunological effects of tolerogenic DCs Suppression shown to
positive? be IL-10 dependent?
Flagelin fusion Schilke CD4a0* Yes Suppression of Th1 and Th2 responses in vitro Yes
proteins etal. (92-96) CDsg* Suppression of sensitization and OVA-induced intestinal
CD80/86" allergy in vivo
B7-H1*
B7-Ha*
L6
Isolated bacterial ~ Flamentous McGuirk MHC I Yes Suppression of Th1 cell proliferation and cytokine Yes
component (non  hemagglutinin etal. (97) CDao secretion, but not Th2-responses via differentiation
TLR-ligands) CD8oO™ of Tr Tregs
coss™
CCR5™
IL-125
CoLa™
SbsC:Bet v 1 Gerstmayr CD40" Yes Induction of IL-10-producing CD25*Foxp3*CTLA-4* Not investigated, but IL-12
fusion proten etal. 98) fertiel] ThO/regulatory T cells co-producing IFN-y and IL-4 dependent
feat
L2

Expression levels are indicated as follows: ™: low expression; - intermediate expression; " high expression; *: positive for the investigated molecule but no expression level specified.
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Protein family

Betv 1 like

Non-specific lipid
transfer protein

Globulin

2S Albumin

Oleosins

Lipocalin

Secreto-globuiin

Group 2 mite
allergen
Group 5/7 mite
allergen
Group 13 mite
allergen
Group 14 mite
allergen
Group 21 mite
allergen

Source

Birch
(Betula verrucosa)
Peanut

(Avachis hypogaea)

Peach (Prunus persica)

Peanut
(Arachis hypogaea)

Grape
(Vitas vinifera)

Peanut (Arachis hypogaea)

Mustard
(Sinapis alba)

Brazil nut (Bertholletia
excelsa)

Peanut
(Avachis hypogaea)

Peanut
(Arachis hypogaea)

Sesame (Sesamum
indicum)

Hazelnut (Corylus aveflana)

Cow's mik
(Bos domesticus)

Dog

(Canis farnilaris)

Cat (Felis domesticus)

House dust mite
(Dermatophagoides
pteronyssinus)

House dust mite
(Dermatophagoides farinae)
House dust mite
(Dermatophagoides
pteronyssinus)

House dust mite
(Dermatophagoides
pteronyssinus)

House dust mite
(Dermatophagoides
pteronyssinus)
House dust mite
(Dermatophagoides
pteronyssinus)

Allergen

Betv 1

Arah8

Pup3

Arah9

Vit vi

Arah 1

sina2

Bere 1

Arah2

Arah 10

Arah 11
Arah 14
Arah 15
Sesi4
Sesib

Corai2
Cora 13
Bosd5

Canf6

Feld1

Derp2

Der f2

Der ps

Derp7

Derp 13

Derp 14

Derp 21

Allergological relevance

Major allergen, associated with
mild allergic reactions.

Minor allergen, associated with
mild allergic reactions, marker for
pollen-associated food allergy

Pan-allergen, associated with
severe allergic reactions
(Mediterranean area)

Pan-allergen, associated with
severe allergic reactions
(Mediterranean area)
Pan-allergen, associated with
severe allergic reactions
(Mediterranean area)

Major allergen, associated with
severe allergic reactions

Major allergen, associated with
severe allergic reactions

Major allergen, potentially
associated with severe allergic
reactions

Major allergen, associated with
severe allergic reactions (marker
allergen)

Potential major allergens,
associated with severe allergic
reactions (potential marker
allergens)

Potential major allergens,
associated with severe allergic
reactions (potential marker
allergens)

Major allergen

Unknown

Major allergen

Major allergen, more often
recognized by asthmatics

Major allergen, more often
recognized by asthmatics

Minor allergen, more often
recognized by asthmatics
Minor allergen, more often

recognized by asthmatics
Minor allergen

Minor allergen

Minor allergen

Mode of lipic/ligand
interaction

Binds ligands via
hydrophobic pocket

Binds lipids via hydrophobic
pocket

Binds fatty acids in inner
hydrophobic cavity

Potentially binds lipids,
phospholipids in inner
hydrophobic cavity

binds phosphatidylcholine

Interaction with
phosphatidylglycerol
vesicles.

Interaction with
phosphatidylglycerol
vesicles and mustard pids

Lipid-binding hydrophobic
cavity is assumed

None

Bind phospholipids and
lipids via hydrophobic
domain creating an oil body

Bind phospholipids and
lipids via hydrophobic
domain creating an ail body

Caries hydrophobic
molecules,
phosphatidylcholine

Binds LPS

Potentially binds
TLR-figands

Binds LPS due to structural
similarity with MD-2

Binds LPS due to structural
similarity with MD-2
Hydrophobic cavities that
might bind apolar ligands

Hydrophobic cavities that
might bind apolar ligands

Selective binding of fatty
acids in inner cavity

Potential transporter of lipids

Potentially binds lipids from
house dust mite

Resulting effects

Binds and permeabilizes
membranes

Delayed enzymatic digestion
(see Figure 1B), increased
thermal stabilty, enhanced
uptake in intestinal mucosa

Indluction of conformational
changes that lead to
increased IgE-binding (see
Figure 1C)

Unknown

Delayed enzymatic digestion

Delayed enzymatic digestion

Protection against
enzymatic digestion &

microsomal degradation,
activation of human DCs

Co-administration with brazil
nut lipids induced IgE and
19G1-response in mice and
IL-4 in murine and human
D1 d-restricted iNKT cells

Might inhibit tryptic
degradation of
co-administered peanut
allergens

Potentially enhanced uptake
of oil bodies via
lipid-carrier-mediated
transport mechanism (see
Figure 1E)

Insertion into bitayers,
protection against
enzymatic digestion
Enhancement of
LPS/TLR4-signaling (see
Figure 1D)

Enhancement of TLR2 and
TLR4 signaling
Enhancement of
LPS/TLR4-signaling (see
Figure 1D) resulting in
airway Th2 inflammation

Potential stimulation of
TLR? (see Figure 1D)

Induction of airway epithelial
cell activation through
TLR2-MyDB8-NF-«B and
MAPK-dependent
mechanisms.

(sce Figure 1D)

Unknown

Activation of airway epithelial
cells through TLR? signaling

Major allergen: recognized by >50% of individuals allergic to the culprit allergen source. Minor allergen: recognized by <50% of individuals allergic to the culprit allergen source.
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