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TLR4 SIGNALLING IN INFLAMMATION

2 e TLR4 1s a transmembrane Pattern Recognition Receptor (PRR), deputed to recognizing high- O-specific chain Outer Core ___Inner Core Lipid A
© E. coli . .
SCDMU ly conserved Damage or Pathogen Associated Molecular Patterns (DAMPs, PAMPs) derived
LPS Micelles LPS OMVs from cellular damage or pathogen infection. Upon activation TLR4 1nitiates the innate 1m-
T ' mune response (Fig. 1), triggering NF-xB translocation and pro-inflammatory cytokines re-
mco1a A 1,2 : : . 1 - :
i lease. ™ The natural ligand of this receptor is lipopolyasccharide (LPS, Fig. 2), a PAMP de- I
, ? . . . . . igure 2:
LA 72 rived from the outer membrane of Gram-negative bacteria. The polysaccharide portion of LPS, the natural ligand of TLR4
IKKa OMYV Endocytosis . . . . . . . . .
"\ ? TLR4 | maesreesse  LPS is divided in O-specific chain (variable among various bacteria classes), outer core o oH
Endocytosis hCasd =0 . . . eqe . . . . O//B_OM
El 2 e o = (more conserved), and inner core (highly conserved). The lipophilic region 1s called Lipid A HHOO N o o
\ =7 P — = (Fig. 3), which is composed by two glucosamine units bearing different lipidic chains (chain 0 Z o e
” . . . . o . . o . @)
[ | 7 length 1s variable among different bacterial classes), and two phosphates. Lipid A 1s the mini- 0
NF«B
B DDV PT —— 2008 — >0 : - - . -
< tou i mal part of LPS recognized by TLR4 required to start the immune response, and 1t’s highly
DDV —% Type
Z . 23 . . . . . . .
- toxic.”” Molecules upregulating TLR4 signalling can be exploited as vaccine adjuvants or in
Figure 1 immunotherapy, as it i1s known that cancer elude immune system through TLR4 pathway, 12
igure 1. 14
e 4
TLR4 signalling pathway shifting macrophage phenotype from M1 to M2. $ s,
N 14
Figure 3:
Structure of Lipid A
o N N ANTICANCER ACTIVITY
FP20 AND FP20Glyco Ho—. (" OH : HO 10— Loy HO—_ o . o
0 & yﬁ& o s X "o HD&K\I FP20 and FP20Rha showed to be able to shift TNF-a production in
NaO-P-0O 0 0 O 5 0 o 0 o 0 . . .
Our glicolipidic TLR4 agonists FP20 and its glycosylated deriva- Naoo °7 R %0 Nzist—j,l'g—f}&io Nz:ﬁ)(—)j'%—()[) % 4 Na()—ﬁ—{}ﬂ Nig{-)ﬁ-oo 0 N;@jﬁ—oﬁo macrophages to M1 like. Thu.s switching macrophages phenotype
tives FP20Glyco (Fig. 4) are: ? o= M F° o LD = o=l S ®=0 "o oM D0 "o LR from M2 to anti-cancer M1. (Graph 5)
Th h d to be cytotoxic against leukemia 697 cell
Active on HEK-Blue hTLR4 macrophages in a dose depend- €5€ Macrophages proved to be cytotoxic against leukemia ce
5 line (Graph. 6).
ent manner (Graph. 1).
Selective on TLR4 over TLR2 (Graph 1 and 2).” 24h
Non toxic fot THP-1 derived macrophages (Graph 3).° TNF-a e
Active on THP1 macrophages (Graph 4).° FP20 FP20Rha FP20Gal FP20GIc FP20Man FP20Lyx - M2 LPSSMAX m: . T
Figure 4: 2 o 2 . FZ“ :::“"“
Lipid A analogues produced by our group oLana L | g : ....“._....H . mplioy
MO M1 M2 M2LPS d\@ 4*® o & .9\? S & @“ w@g‘\
A HEK BLUET™ h-TLR4 B o HEK BLUET™ h-TLR2 A) B) e
150~ 7 _ .
o 3 LPS100ngmL o e | 3 EE: . 9 TFTS oong/m EISD H 'r;:gl_ﬂ:’“l“ﬁfm'-l_ Graphic 5
m & MPLAT pg/mL é N o ES LPS100ng/mL > 1004k FfF = === oo me - . - [] MPLA N e eeas ] FP20 hg/m *
2 1004 FP20 e ; FP20 = odllL I T =k 14l . [0 P20 g 1007 g T I T e 2 [ FP20-Rha ! N
g B FP20GIc % ER™ FP20GIc j;:_i: cod [] FP20Rha % E EP20-Lyx | -
%d) E3 FP20Gal ® 1F E3 FP20Gal = i [] FP20Lyx & s50- = & | FP20-Man " "
5 il [ FP20Man é ” X0 FP20Man “ :g- [ FFZU“:E” ;3 iGN E 9 ;ii’gfél;ll: 107 | { 3 M1
= HE FP20Lyx % 1+ s 4 oML [] FP20Gluc o- ﬁ l B pFP20Gal o1 M2
0 HilHme 3 Fr2orha o Bafstansnnnnsansnnonnannnaan K FP20RNa S SS5 555 EEE sss sss B oFP20Gal 23 gzg gsg gsg 5_5:; 555 S35 S35 9 []NT £ m= M2 LPS
S g ECECELECEEEEEEEEEEEEEEr ey Rl HE - et Piiaseresarerasre 5 HNmoMsO . = w2 Do
BerronTTon TN TN T 2w T2 = [ NT+DMSO QFnT 2T Rn T T Rn T lnT o & & NTHDMSO g — — ——=— == g -l Tl & S, g E‘ﬂ . e o
‘c°_,é FP20  FP20Glc  FP20Gal FP20Man  FP20Lyx FP20Rha "_' §§ FP20  FP2GIc FP20Gal  FP20Man  FP20Lyx  FP20Rhe é o _E E, E é § § E £ ey é é § § = H @
0% - ? " & S § & g § ¢ s § 3§ 8 8 8§ ¢
5 - & & & & & ué ;' & & & & & E ;' . M1 MZ LPS 02[ 05! ‘IpM 10pM 25|JM 1uM 10pM 25pM
Graphic 1 Graphic 2 Graphic 3 Graphic 4
Graphic 6

FINAL ANTIBODY DRUG CONJUGATE AND SYNTHETIC STRATEGY
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an immunostimulant. d © . 0 * Involvesa decarboxylation step
/\ * Release of primaryalcoholsis
In our case FP20 or FP20Rha. slow.
Cleaved only in cancer microenvironment by overex-
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We selected the Cathepsin cleavable VAL-CIT linker.
The self immolative spacer para-amminobenzyl alco- Aw\rﬂm HQNQ
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livery to cancer regions. Conjugation to different anti- g
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