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Pattern Recognition Receptors
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Toll-like Receptors

Toll-like receptors (TLRs) are a family of type | transmembrane pattern recognition receptors (PRRs) that are expressed by a number of
different immune and non-immune cell types including monocytes, macrophages, dendritic cells, neutrophils, B cells, T cells, fibroblasts,
endothelial cells, and epithelial cells.! TLRs initiate the immune response following recognition of either conserved, pathogen-associated
molecular patterns (PAMPs) present in microbial molecules or damaged-associated molecular patterns (DAMPs) present in molecules released
by damaged cells. There are ten functional TLRs in humans and twelve in mice.? Of the human TLRs, TLR1, 2, 4, 5, 6, and 10 are expressed on
the cell surface and primarily recognize microbial membrane and/or cell wall components, while TLR3, 7, 8, and 9 are expressed in the
membranes of endolysosomal compartments and recognize nucleic acids.® TLRs have a variable number of ligand-sensing, leucine-rich
repeats at their N-terminal ends and a cytoplasmic Toll/IL-1 R (TIR) domain. The TIR domain mediates interactions between TLRs and adaptor
proteins involved in regulating TLR signaling including MyD88, TRIF, TRAM, and TIRAP/MAL. Signaling pathways activated downstream of these
adaptor molecules promote the expression of pro-inflammatory cytokines, chemokines, and type | and type lll interferons. As a result,
additional immune cells are recruited to the infection site and pathogenic microbes and infected cells are eliminated. Although TLRs provide
protection against a wide variety of pathogens, inappropriate or unregulated activation of TLR signaling can lead to chronic inflammatory and
autoimmune disorders.*
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TLR2 Ligand-induced IL-8 Secretion and Neutralization
using an Anti-Human TLR2 Antibody. The HEK293 human
embryonic kidney cell line transfected with human TLR2
was treated with increasing concentrations of the synthetic
tri-palmitoylated lipopeptide Pam,CSK,. IL-8 secretion was
measured using the Human CXCL8/IL-8 Quantikine” ELISA
Kit (Catalog # D800OC; gray line). The stimulatory effect
induced by 0.5 pg/mL Pam,CSK, was neutralized by
treating the cells with increasing concentrations of a
Mouse Anti-Human TLR2 Monoclonal Antibody (Catalog #
MAB2616; purple line).
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Intracellular Detection of TLR7 by Flow Cytometry. The
Ramos human Burkitt's lymphoma cell line was stained
with a PE-conjugated Mouse Anti-Human TLR7 Monoclonal
Antibody (Catalog # IC5875P; filled histogram) or a PE-
conjugated Mouse IgG,, Isotype Control (Catalog # ICOO3P;
open histogram).



C-type Lectin Receptors

C-type lectin receptors (CLRs) are a diverse family of soluble and transmembrane proteins that contain one or more C-type lectin-like domain
(CTLD). Multiple members of the CLR family are considered to be pattern recognition receptors (PRRs) due to their ability to recognize pathogen-
associated molecules and induce intracellular signaling pathways that regulate the immune response. With the exception of DC-SIGN, most CLRs
that function as PRRs belong to either the Dectin-1 (Dectin-1, CLEC-1, CLEC-2, CLEC9a, CLEC12B, LOX-1/0LR1, and MICL/CLEC12A) or Dectin-2
(Dectin-2, BDCA-2, CLEC4D/CLECSFS8, DCAR, DCIR, and Mincle) subgroups.* Members of these subgroups are transmembrane proteins that are
primarily expressed by monocytes, macrophages, and dendritic cells, and recognize fucose, mannose, or glucan carbohydrate structures.
Signaling pathways activated by CLRs either directly regulate gene expression or modulate TLR signaling.? Dectin-1 and Dectin-2 are two
well-characterized CLRs that function as PRRs. Both receptors have been shown to promote canonical NFkB signaling through activation of
spleen tyrosine kinase (SYK) and a multiprotein complex consisting of CARD9, Bcl-10, and MALT1.%* While Dectin-1 directly interacts with SYK
through its cytoplasmic, immunoreceptor tyrosine-based activation motif (ITAM), Dectin-2 interacts with SYK through the ITAM-containing adaptor
protein, FcRy. Dectin-1 also regulates NFkB activity through the NIK-dependent, non-canonical NFkB signaling pathway, and through Raf-1-
mediated phosphorylation and acetylation.* In addition, both Dectin-1 and Dectin-2 activate NFAT and AP-1.2 As a result, signaling initiated by
either receptor can precisely control the expression of numerous cytokines that direct the innate and adaptive immune response. Other CLRs do
not directly regulate cytokine expression, but instead modulate TLR-induced signaling pathways. DCIR/CLEC4A, MICL/CLEC12A, and CLEC12B
are CLRs that contain an immunoreceptor tyrosine-based inhibitory motif (ITIM) in their cytoplasmic domains. Upon activation, DCIR and MICL
recruit the phosphatases, SHP-1 or SHP-2, and inhibit TLR8 or TLR9 signaling by an undefined mechanism.?* In contrast, BDCA-2 and DC-SIGN/
CD209 do not contain a cytoplasmic ITIM motif but have also been shown to modulate TLR signaling through alternate pathways.>* CLRs are
particularly important for antifungal immunity.® This is highlighted by the fact that targeted deletion of specific CLRs in mice, as well as
polymorphisms or mutations in human Dectin-1 or CARD9, respectively, are associated with an increased susceptibility to a variety of fungal
pathogens.?35
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NOD-like Receptors & RIG-I-like Receptors

Nucleotide-binding, oligomerization domain (NOD)-like receptors (NLRs) and retinoic acid-inducible gene-l (RIG-I)-like receptors (RLRs) are
cytosolic receptors that provide a second line of defense against invading pathogens. The NLR family consists of twenty-two human proteins
and at least thirty-four mouse proteins that are divided into subfamilies (NLRA, NLRB, NLRC, NLRP, NLRX) based on their N-terminal protein-
interacting domains.* In addition to this domain, all NLRs contain a central nucleotide-binding/oligomerization domain (NACHT) and a variable
number of ligand-sensing, leucine-rich repeats at their C-terminal ends. NOD1 and NOD2 are two well-characterized NLRs belonging to the
NLRC subfamily that recognize components of bacterial peptidoglycan (PGN). Upon activation, they homo-oligomerize and recruit signaling
molecules that drive the NFkB-/AP-1-dependent expression of pro-inflammatory cytokines and the IRF3-/IRF7-dependent expression of type |
interferons.? Other NLRs, including NLRP1, NLRP3, and NLRC4, are activated by a number of different pathogens or damage signals and
oligomerize to form multiprotein inflammasome complexes.® Inflammasome oligomerization induces the cleavage and activation of Caspase-1,
which promotes the processing and secretion of IL-13 and IL-18, and may induce an inflammatory form of cell death known as pyroptosis.
Similar to TLR signaling, inflammasome activation is tightly regulated. Constitutive inflammasome activation and the overproduction of IL-1f3
and IL-18 have been linked to autoinflammatory and autoimmune disorders.*

RIG-I-like receptors (RLRs) are a subset of cytosolic pattern recognition receptors (PRRs) that detect viral RNA. The RLR family consists of three
members: RIG-I, MDA5, and LGP2. RIG-l and MDA5 contain two N-terminal caspase recruitment domains (CARDs), an internal RNA helicase
domain, and a C-terminal repressor/RNA-binding domain. Signaling through both receptors activates NFkB- and IRF3-/IRF7-dependent gene
expression. In contrast, LGP2 has not been shown to bind to RNA and lacks the N-terminal CARD domains required for signaling. It is currently
thought to serve as a regulator of viral RNA recognition by RIG-l and MDA5.5
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histogram) or a PE-conjugated Rat IgG,, Isotype Control
(Catalog # ICOO6P; open histogram).



Products for Pattern Recognition Receptor Research

R&D Systems® Recombinant Proteins

Learn more | tocris.com

Molecule Species Source Catalog # Molecule Species Source Catalog #
CLEC-1 Human NSO 1704-CL 1 Human NSO 1484-TR
TLR
Human NSO 1718-CL Mouse NSO 1476-TR
CLEC-2/CLEC1B
Mouse NSO 9117-CL Human NSO 2616-TR
TLR2
Human NSO 6049-CL Mouse Sf21 (baculovirus) 1530-TR
CLEC9a
Mouse CHO 6776-CL 3 Human NSO 1487-TR
TLR
Human NSO 161-DC Mouse NSO 3005-TR
DC-SIGN/CD209 Human CHO 9136-DC Human NSO 1478-TR
TLR4
Mouse NSO 8345-DC Mouse CHO 9149-TR
Human NSO 1859-DC TLR4/MD-2 Human NSO 3146-TM
Dectin-1/CLEC7A
Mouse NSO 1756-DC TLR5 Mouse CHO 7915-TR
Human NSO 3114-DC Human CHO 7755-TR
Dectin-2/CLEC6A TLR6
Mouse NSO 1525-DC Mouse Sf21 (stably transfected) | 1533-TR
Human NSO 1798-LX TLRO Mouse CHO 7960-TR
LOX-1/0LR1
Mouse NSO 1564-LX TLR10 Human CHO 6619-TR
Human NSO 8544-CL TLR11 Mouse CHO 7640-TR
MDL-1/CLEC5A
Mouse NSO 8438-CL TLR12 Mouse CHO 8086-TR
Mincle/CLEC4E Human CHO 8995-CL
Human NSO 2534-MR
MMR/CD206
Mouse NSO 2535-MM
Learn more | rndsystems.com/prr
Tocris® Small Molecule TLR or NLR Agonists or Inhibitors
Toll-like Receptors NOD-like Receptors
Small Molecule Description Catalog # Small Molecule Description Catalog #
CU-T12-9 Potent TLR1/2 agonist 5414 ML 130 Inhibits NOD1-induced NFkB activation | 4354
Pam_CSK, TLR1/2 agonist 4633 CRID3 sodium salt Potent NLRP3 inflammasome inhibitor | 5479
Pam,CSK, Biotin Biotinylated Pam3CSK4 4636 Z-VAD-FMK Irreversible caspase inhibitor 2163
CU CPT 22 Selective TLR1/2 inhibitor 4884
Pam,CSK, TLR2/6 agonist 4637
Pam,CSK, Biotin Biotinylated Pam2CSK4 4638
Poly (1:C) TLR3 agonist 4287
CU CPT 4a Selective TLR3 inhibitor 4883
RS 09 New! TLR4 peptide agonist 5928
C34 TLR4 inhibitor 5373
DSR 6434 Potent TLR7 agonist 4809
Imiquimod TLR7 agonist 3700
Resiquimod TLR7 agonist 4536
RWJ 21757 TLR7 agonist 2719
SM 324405 New! Potent TLR7 agonist 5445
Hydroxychloroquine | 1, oq inhibitor 5648
sulfate
GIT 27 Interferes with TLR4, TLR2/6 signaling | 3270




Select R&D Systems® or Novus Biologicals® Antibodies for Detecting Toll-like Receptors (TLRs)

Molecule Species Clone :K:z:i;?o::; il Gt Fluorochrome-conjugated Antibodies Catalog # (Applications)
Human Polyclonal AF1484 (FC, WB) FAB1484A, P (FC)
] Mouse Polyclonal AF1475 (FC, WB) FAB1475P (FC)
™ Mouse 285923 MAB1475 (WB)
] Human/Mouse Polyclonal NB100-56563 (FC, IHC, WB)
Human 383936 MAB2616 (B/N, FC) FAB2616A, C, F, N, P (FC)
] Human 383936 FAB2616G, R, S, T, U, V (FC)
] Human Polyclonal AF2616 (E, FC, WB)
] Human TL24 NB100-56722 (B/N, FA, FC, ICC/IF, | NB100-56726AF405, AF488, AF647, AF700, PCP, NB100-56058,
IHC, IP)* NBP2-24909 (FC)
] TLR2 Human/Mouse T2.5 NBP1-42362 (FC, IHC, IP) NBP2-30096 (FC)
B Mouse 203325 MAB1530 (FC) FAB1530A, F (FC)
B Mouse 203325 FAB1530G, N, R, S, T, U, V (FC)
] Mouse Polyclonal AF1530 (WB)
(I v . NBP2-27165 (FC, WE)* zlfjgé%?é?GAF647, AF700, APC, PE, PCP, NBP2-27165AF405,
Human 512505 MAB1487 (WB)
] Human Polyclonal AF1487 (WB) IC1487A (FC)
I - Human,/Mouse 40C1285.6 \’:/?3?3_24875 (FC, ICC/IF, IHC, IP, mggggjgggil;gﬁ AF488, AF647, AF700, APC, PCP, NBP2-24899,
] Human/Mouse TLR3.7 NBP1-49623, NBP2-00250 (FC)
B Mouse 313129 MAB3005 (WB) IC3005A, P (FC)
] Mouse Polyclonal AF3005 (WB)
Human 610029 MAB14782 (WB)
] Human 610017 MAB14783 (IHC)
B Human 610015 MAB6248 (FC) FAB6248A, C, F, N, P (FC)
B Human 610015 FAB6248G, R, S, T, U, V (FC)
] Human Polyclonal AF1478 (B/N, FC, ICC/IF, IHC, WB)
] Human HTA125 NB100-56723 (B/N, FC, FC, ICC/IF, | NB100-56727AF405, AF647, AF700, APC, PCP, NBP2-24897,
TLR4 IP, IV)* NB100-56059, NB100-56062 (FC)
] Human,/Mouse 76B357.1 23%)0\?\,3)6*566 (FC, ICC/IF, IHC, 25852127\‘1‘;1}:)9?;1229/;!;4:3 AF647, AF700, APC, PCP, NB100-
B Mouse 267518 MAB2759 (FC, ICC/IF) FAB2759A, P (FC)
B Mouse 267518 FAB2759G, N, R, S, T, U, V
B Mouse 1203B MAB27591 (FC, ICC/IF)
(I o \Ss0 NB100-58560 (FC, IPy* mgggjﬁfff:goa AF488, AF647, AF700, PCP, NBP2-24450,
Human 624915 MAB6704 (FC, IHC) FAB6704G (FC)
B Human 624915 FAB6704N, R, S, T, U, V (FC)
TLRS Human/Mouse | 85B152.5 NBP1-97728 (FC, WB)* mgggzggggﬁgﬁ AFA488, AF647, AFT00, APC, NB200-571,
Human/Mouse | 19D759.2 | NBP2-24787 (FC, IHC, WB)* NBP2 24787APA05, AF4SS, AFG4T, AFT00, APC,POP, NBP2 24754,
Human 86B1153.2 NB100-56536 (FC, IHC)* mgg;ozagsf:i,\? 3532549%:: (8':8(‘:)AF647, AF700, APC, PCR,
B Human hPer6 NBP1-43142 (FC, WB)* NBP1-43142APC, PCP, PE (FC)
B TLRG Human TLR6.127 NBP1-51493 (FC, ICC/IF, IHC, IP)
B Mouse 418601 MAB1533 (FC) FAB1533A, P (FC)
B Mouse 418601 FAB1533G, N, R, S, T, U, V (FC)
] Mouse Polyclonal AF1533 (WB)

Indicates an antibody available from R&D Systems

Indicates an antibody available from Novus Biologicals

* In addition to the fluorochrome-conjugated forms listed, these antibodies are also available in one or more DyLight®-conjugated forms. DyLight conjugates include DyLight 350, 405, 405LS, 488, 550, 650,
680, 755. Please visit novusbio.com for more information.

Antibody Application Key and Fluorochrome Key on page 10.

Learn more | rndsystems.com/prr or novusbio.com




Select R&D Systems® or Novus Biologicals® Antibodies for Detecting Toll-like Receptors (TLRs)

Molecule Species Clone g‘;ﬁ:ﬁ;?o'::; il Gt Fluorochrome-conjugated Antibodies Catalog # (Applications)
Human 533707 MAB5875 (FC) 1C5875C, G, P (FC)
B Human 533707 IC5875N, R, S, T, U, V (FC)
(I e Human/Nouse . NBP2.27332 (FC, ICC/IF, WB)* 32?2.25274%405, AF488, AF647, AF700, APC, PCP, NBP2-27251
] Human/Mouse Polyclonal NBP2-24906 (FC, ICC/IF, IHC, WB)
] Mouse 726606 MAB7156 (WB)
Human 935166 MAB8999 (FC)
B Human 935166 IC8999R, T (FC)
L Human/Mouse | 44C143 NBP2-24917 (FC, IHC, SW, WB)* mgg:gigg‘zig?a AF488, AF64T, AF700, APC, PCP, NBP2-24972,
] Human/Mouse Polyclonal NBP1-77203 (E, ICC/IF, WB)
Human 229106 MAB3658 (FC)
B Human 229106 IC3658G, N, R, S, T, U, V (FC)
B Human eB72-1665 NBP1-43140 (FC, IHC, IP, WB)* NBP1-43140APC, PE, PCP (FC)
B Human Polyclonal AF3658 (FC, IHC) IC7108G (FC)
e Human/Mouse 260593.2 NBP2-24729 (E, FA, FC, ICC/IF, IHC, | NBP2-24729AF405, AF488, AF647, AF700, APC, PCP, NBP2-24908,
IP, IV, SW, WB)* NBP2-24907 (FC)
B Mouse 1138D MAB7960 (FC, ICC/IF)
(— v 006 NBPL-43141 (FC, WB)* mggigg&iga AF488, AF647, AF700, APC, PE, PerCP,
Human 670719 MABG6619 (WB)
| TLR10 Human 301005 NBP1-70343 (FC)* Z\::%?2-27214AF405, AF488, AF647, AF700, APC, PCP, NBP2-27244
Mouse 786404 MAB7640 (FC) IC7640A, P (FC)
e Mouse 786404 IC7640G, N, R, S, T, U, V (FC)
TLR12 Mouse 1229C MAB8086 (FC, WB) IC8086P, R (FC)
TLR13 Mouse Polyclonal NBP2-24539 (FC, WB)
* In addition to the fluorochrome-conjugated forms listed, these antibodies are also available in one or more DyLight®-conjugated forms. DyLight conjugates include DyLight 350, 405, 405LS, 488, 550, 650,
680, 755. Please visit novusbio.com for more information.
Indicates an antibody available from R&D Systems Indicates an antibody available from Novus Biologicals ~ Antibody Application Key and Fluorochrome Key on page 10.

Select R&D Systems® or Novus Biologicals® Antibodies for Detecting NOD-like Receptors (NLRs)

Molecule Species Clone Unlal‘felefl Antibodies Catalog # Fluorochrome-c.onjt.lgated Antibodies
(Applications) Catalog # (Applications)
Human 541609 or Polyclonal MAB829 (IHC, WB); AF829 (WB)
M Mouse Polyclonal AF7608 (WB)
NLRP1/NALP1 Human Polyclonal AF6788 (WB)
NLRP2/NALP2 Human 443625 or Polyclonal MAB4684 (WB); AF4684 (WB)
NLRP3/NALP3 (aa 4-223) | Human Polyclonal AF6789 (ICC/IF, WB)
gI;RSPj’éTé;Z? Human Polyclonal AF7010 (ICC/IF)
Human 652514 MABG789 (ICC/IF)

B NLRP3/NALP3 Human/Mouse 768319 MAB7578 (FC, ICC/IF, WB) IC7578A, C, G, N, P (FC)

B Human/Mouse 768319 IC7578R, S, T, U, V (FC)
NLRP6/NALP6 Human 920631 MAB9145 (FC) IC9145P (FC)
NLRP10/Pynod/NALP10 Human/Mouse 578502 MABG606 (WB)

NOD1 Human 626919 MAB7090 (IHC, WB)
NOD2 Human/Mouse 2D9 NB100-524 (ICC/IF, IHC, IP, WB) ZIZB?lg(())iE’gAEAF?ng:88 AFBAT,
RIG-I Human Polyclonal AF4859 (WB)

Indicates an antibody available from R&D Systems Indicates an antibody available from Novus Biologicals ~ Antibody Application Key and Fluorochrome Key on page 10.
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Select R&D Systems® or Novus Biologicals® Antibodies for Detecting
C-type Lectin Receptors (CLRs)

Fluorochrome-conjugated Antibodies

Molecule Species Clone Unlabeled Antibodies Catalog # (Applications) Catalog # (Applications)
CLEC-1 Human 219003 or Polyclonal MAB1704 (WB); AF1704 (WB)

Human 219150 MAB1718 (WB) FAB1718A (FC)
CLEC-2/CLEC1B

Human/Mouse Polyclonal AF1718 (WB)

Human 413512 or Polyclonal MAB2806 (FC, WB); AF2806 (FC, WB) FAB2806A, P (FC)
CLEC4D/CLECSF8

Human 413512 FAB2806G, N, R, S, T, U, V (FC)

Human 683409 or Polyclonal MAB6049 (B/N, FC); AF6049 (B/N, IHC, WB) FABB049A, G, N, P (FC)

Human 683409 FAB6049R, S, T, U, V (FC)
CLEC9a . .

Mouse ;(:;(;LI;)Z;OSH, or x%l?ﬁgg&gc ICC/IF, WB); MAB6G776 (IHC); FABG7761A, P (FC)

Mouse 7H11 FAB67761G,N, R, S, T, U, V (FC)

Mouse 349214 or Polyclonal MAB2757 (FC); AF2757 (FC, WB)
DCAR/CLEC4B

Mouse 349214 FAB2757G, N, R, S, T, U, V (FC)

Human 216110 or Polyclonal MAB1748 (FC, WB); AF1748 (FC, WB) FAB1748A, F, P (FC)
DCIR/CLEC4A Human 216110 FAB1748G, N, R, S, T, U, V (FC)

Mouse 320511 or 320507 MAB2617 (WB) FAB26171P (FC)

Human 120507 or Polyclonal MAB161 (B/N, FC, ICC/IF, IHC, WB); AF161 (WB) FAB161A, C, F, N, P (FC)

Human 120507 FAB161G, R, S, T, U, V (FC)
DC-SIGN/CD209 Mouse MMD3 MAB83451 (FC) FAB83451A (FC)

Mouse 902404 MAB8345 (FC) FAB8345P (FC)

Mouse 902404 FAB8345G, N, R, S, T, U, V (FC)

Human 259931 or Polyclonal MAB1859 (B/N, FC, ICC/IF); AF1859 (B/N, WB) FAB1859A, C, F, N, P (FC)

Human 259931 FAB1859G, R, S, T, U, V (FC)
Dectin-1/CLEC7A

Mouse 218820 or Polyclonal MAB17561 (B/N, FC); AF1756 (B/N, FC, WB) FAB17561A, C, G, N, P (FC)

Mouse 218820 FAB17561R, S, T, U, V (FC)

Human 545943 or Polyclonal MAB3114 (FC); AF3114 (FC, WB) FAB3114A, F, N, P (FC)
Dectin-2/CLEC6A Human 545943 FAB3114G, R, S, T, U, V (FC)

Mouse 217611 or Polyclonal MAB1525 (WB); AF1525 (WB) FAB1525A (FC)
DLEC/CLEC4C/BDCA-2 | Human Polyclonal AF1376 (FC, IHC, WB) FAB1376A, P (FC)

Human 331212 FAB1798G, N, R, S, T, U, V (FC)
LOX-1/0LR1

Mouse 214012 or Polyclonal \I;/Ivgl;_%1564 (FC, WB); MAB15641 (E); AF1564 (B/N, FAB1564P (FC)

Mouse 214012 FAB1564G, N, R, S, T, U, V (FC)

Human 283834 or Polyclonal MAB2384 (FC, WB); AF2384 (FC, IHC, WB) FAB2384A, C, G, N, P (FC)

Human 283834 FAB2384R, S, T, U, V (FC)
MDL-1/CLEC5A

Mouse 226402 or Polyclonal MAB1639 (FC); AF1639 (ICC/IF, WB) FAB1639A, P (FC)

Mouse 226402 FAB1639G, N, R, S, T, U, V (FC)

Human 687317 or Polyclonal MAB2946 (FC); AF2946 (ICC/IF, WB) FAB2946A, C, G, N, P (FC)
MICL/CLEC12A Human 687317 FAB2946R, S, T, U, V (FC)

Mouse Polyclonal AF2950 (FC, ICC/IF, WB)

Human 685641 MAB25342 (FC, WB) FAB25342A, G, P (FC)

Human 685641 FAB25342N, R, S, T, U, V (FC)

Human 309210, 685645, or MAB2534 (ICC/IF); MAB25341 (IHC, SW, WB);
MMR/CD206 Polyclonal AF2534 (ICC/IF, WB)

Mouse 310301 or Polyclonal MAB2535 (WB); AF2535 (FC, IHC, WB) FAB2535A, C, G, N, P (FC)

Mouse 857615 MAB25351 (FC) FAB25351A (FC)

Mouse 857615 FAB25351G, N, R, S, T, U, V (FC)
SIGNR3/CD209d Mouse 728804 or Polyclonal MAB7220 (WB); AF7220 (WB)

Indicates an antibody available from R&D Systems

Indicates an antibody available from Novus Biologicals

Antibody Application Key and Fluorochrome Key on page 10.




Proteins & Antibodies for Studying Regulators of CLR, NLR, or TLR Signaling

R&D Systems® Proteins R&D Systems® or Novus Biologicals® Antibodies
. . Unlabeled Antibodies Fluorochrome-conjugated Antibodies
Molecule Species Source Catalog # Species Clone Catalog # (Applications) Catalog # (Applications)
Human 134620 MAB3832 (B/N, FC, WB) FAB3832A,C,F, N, P, R, S, T,V (FC)
NB100-78083AF405, AF488, AF647,
Human CHO 383-CD Human HCD14 NB100-78083 (FC) AF700, APC, PCP, PE (FC)
CD14
Human M5E2 NB100-77758 (FC, ICC/IF, NB100-77758AF405, AF488, AF647,
IHC) AF700, APC, PCP, PE (FC)
Mouse NSO 982-CD Mouse 159010 MAB982 (FC, WB) FAB982A, C, N (FC)
Human 255606 MAB19551 (FC, ICC/IF) FAB19551A, F, P (FC)
Human Sf21 - 1955-CD Human 255606 FAB19551G, N, R, S, T, U, V (FC)
(baculovirus)
Human 877346 or MAB19552 (IHC, SW, WB);
Polyclonal AF1955 (SW, WB)
CD36/SR-B3
Mouse 324205 MAB25191 (FC, IHC) FAB25191A (FC)
Mouse CHO 2519-CD Mouse 324205 FAB25191G, N, R, S, T, U, V (FC)
Mouse 324216 or MAB2519 (WB); AF2519 (E,
Polyclonal FC, WB)
Human CHO 7586-MA Human Polyclonal AF7586 (WB)
MARCO
Mouse NSO 2956-MA Mouse 579511 AF2956 (WB) FAB2956A, F, P (FC)
g 153014 or MAB925 (WB); AF925 (FC,
Human NSO 925-MD Human Polyclonal IHC, WB)
MD-1
Mouse NSO 130-MD Mouse 142004 or MAB130 (WB); AF130 (WB)
Polyclonal
MD-2 Human E. coli 1787-MD Human 288307 or MAB1787 (WB); AF1787
Polyclonal (WB)
Human NSO 7484-PR
PRAT4A
Mouse NSO 4429-PR Mouse Polyclonal AF4429 (WB)
PRAT4B Mouse Polyclonal AF5015 (FC, WB)
NBP1-49025AF405, AFA88, AF647,
RP105/ Human MHR73-11 NBP1-49025 (FC, IHC, IP) AF700, APC, PCP, PE
CD180
Mouse Sf21 (stably | 4578 pp
transfected)
Human Polyclonal AF7037 (ICC/IF, IP, WB)
SARM1
Human 754711 MAB7037 (ICC/IF)
Human 351615 MAB2708 (FC, WB) FAB2708A, N, P (FC)
Human NSO 2708-MS Human 351615 FAB2708G, R, S, T, U, V (FC)
Human 351620 or MAB27081 (B/N, WB) or
SR-Al/MSR Polyclonal AF2708 (B/N, WB)
Mouse 268318 MAB1797 (FC, WB) FAB1797A, F, P (FC)
Mouse NSO 1797-MS Mouse 268318 FAB1797G, N, R, S, T, U, V (FC)
Mouse Polyclonal AF1797 (B/N, WB)
Human 373606 or MAB2409 (FC, WB); AF2409
ggig;/i Human NSO 2409-SR Polyclonal (B/N, FC, WB)
Human 373606 FAB2409G, N, R, S, T, U, V (FC)

Indicates an antibody available from R&D Systems

Indicates an antibody available from Novus Biologicals

Antibody Application Key and Fluorochrome Key listed below.

Antibody Application Key

B/N Blocking/Neutralization

ChIP Chromatin Immunoprecipitation

FA Functional Assay

FC Flow Cytometry

ICC/IF Immunocytochemistry/Immunofluorescence
IHC Immunohistochemistry

IP Immunoprecipitation

SW Simple Western

WB Western blot

Fluorochrome Key for FAB/IC Catalog Numbers

Ending In:
A: Allophycocyanin

C: PerCP
F: Fluorescein

G: Alexa Fluor® 488
N: Alexa Fluor®700
P: Phycoerythrin

R: Alexa Fluor® 647
S: Alexa Fluor® 750
T: Alexa Fluor® 594
U: Alexa Fluor® 350
V: Alexa Fluor® 405
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Select Antibodies, ELISA Kits, and Multiplex Assays for Detecting Adaptor Proteins and
Signaling Molecules Involved in PRR Signaling

Tocris Small Molecule

R&D Systems® or Novus Biologicals® Antibodies ﬁzansﬁ\t:s:;iil;ISA/ ;ﬁ:z;):(ti?::j Kits Actiyators/ Inhibitors
Available
Molecule Species Catalog # (Applications) Catalog # Catalog #
Human AF3805 (SW, WB) ARY029
ASC Human/Mouse/Rat NBP1-78977 (ICC/IF, IHC, SW, WB)
Human/Mouse/Rat NBP1-78977AF405, AFA88, AF647, AF700, APC,
F, PE (ICC/IF, IHC)
Human AF2889 (ICC/IF, WB) ARY029
Human/Mouse NBP1-51524 (E, FC, ICC/IF, IHC, WB)
Bel-10 Human/Mouse NBP1-51524AF405, AFAS8, AF647, AF700, APC,
PCP, PE (E, FC, ICC/IF, IHC, WB)
Human/Mouse/Rat MAB2889 (WB)
BLNK Human AF4966 (IHC, WB)
BTK Human MAB5807 (ICC/IF, WB)
Phospho-BTK (Y223) | Human MAB7205 (ICC/IF, WB)
Phospho-BTK (Y551) | Human MAB7659 (SW, WB)
CARD9 Human AF5248 (WB)
Human AF6215 (ICC/IF, SW, WB) DCA100
Human MAB6215 (ICC/IF, WB)
Caspase-1 Human,/Mouse/Rat NB100-56565 (IHC, SW, WB)
Human,/Mouse/Ret NB100-56565AF405, AFA88, AF647, AF700,
APC, PCP, PE (IHC, WB)
Human MAB4299 (SW, WB) DYC4299 ARY029; ARY027
Human/Mouse AF4299 (WB)
IkB-a Human,/Mouse/Rat NB100-56507 (FC, ICC/IF, IHC, IP, SW, WB)
Human/Mouse/Rat NB100-56507AF405, AF488, AF647, AF700,
APC, PCP, PE (FC, ICC/IF, IHC, IP, WB)
(Psr‘é’;;’ggg‘)‘s‘“ Human AF4809 (WB)
Human/Rat MAB3425 (WB)
IkB-B
Human/Mouse AF5225 (WB)
Human MAB4300 (WB) ARY029; ARY027
kB¢ Human AF4300 (IHC)
Mouse AFA637 (WB)
Human/Mouse/Rat AF3768 (ICC/IF, WB) ARY029
Kieor Human/Mouse NB100-56704 (FC, ICC/IF, IHC, IP, SW, WB)
Human/Mouse NBP2-27409AF405, AF488, AF647, AF700, APC,
PCP, PE (FC, IHC, WB)
g‘ffg/hsoi'gg“ Human MAB3768 (WB)
Human AF4535 (WB) ARY029
Human/Mouse NB100-56509 (FC, ICC/IF, IHC, IP, SW, WB)
IKK-B Human/Mouse NBP100-56509AF405, AF488, AF647, AF700,
APC, PCP, PE (FC, IHC, IP, WB)
Mouse MAB7155 (WB)
Human/Mouse/Rat AF2684 (ICC/IF, SW, WB)
Human/Mouse/Rat AF4365 (WB)
KKy Human NB100-56532 (FC, WB)
Human NB100-56532AF405, AFA88, AF647, AF700,
APC, PCP, PE (FC, WB)
Human AF3199 (ICC/IF, WB)
IKK-¢
Human/Mouse/Rat MAB3199 (ICC/IF, WB)

Indicates an antibody available from R&D Systems

Indicates an antibody available from Novus Biologicals

Antibody Application Key and Fluorochrome Key on page 10.

Learn more | rndsystems.com/prr or novusbio.com
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Select Antibodies, ELISA Kits, and Multiplex Assays for Detecting Adaptor Proteins and
Signaling Molecules Involved in PRR Signaling

Tocris Small Molecule

R&D Systems® or Novus Biologicals® Antibodies ﬁzzlts;;t:;‘;iil:sN ;ﬁ:z;);ti?::j Kits Actiyators/ Inhibitors
Available
Molecule Species Catalog # (Applications) Catalog # Catalog #
IRAK1 Human AF4048 (WB) ARY029, ARY027
IRAK2 Human MABG690 (WB)
IRAK3 Human AF6264 (WB)
IRAK4 Human AF3919 (ICC/IF, WB)
Human/Mouse/Rat AF1387 (IHC, WB) DYC1205
—1 JNK Pan Specific
Human/Mouse/Rat MAB1387 (WB)
ﬁggssp;:;f?r Human/Mouse/Rat DYC13878B 2%8853;
Phospho-INK Human/Mouse/Rat AF1205 (IHC, SW, WB) ARYO018
|| (1183/v185) Human,/Mouse/Rat MAB1205 (ICC/IF, SW, WB)
Human/Mouse/Rat MAB17761 (ICC/IF, WB)
N Human/Mouse/Rat MAB1776 (WB)
(F’Thfssg/hffggl Human ARY002B
INK1/2 Human,/Mouse/Rat MAB2076 (ICC/IF, WB) ARY029
Human/Mouse/Rat MAB1846 (ICC/IF, WB) DYC1846 ARY029
N Human/Mouse/Rat AF1846 (WB)
(F’Thfggyffgg? Human/Mouse/Rat DYC2236 ARY002B
(F’Thzc’;f/hfgz'\;'?s Human ARY002B
MALT1 Human MAB4850 (SW, WB)
MKK3 Human/Mouse/Rat MAB2515 (ICC/IF, WB)
g‘;lsg‘;’z'\;gr‘% Human DYC5585 ARY002B
MKK3/MKK6 Human/Mouse/Rat MAB2514 (WB)
MKK4 Human MAB3390 (ICC/IF)
g;;;;;;;l\g;m Human/Mouse/Rat | AF2990 (ICC/IF, WB)
Human/Mouse/Rat MAB1604 (ICC/IF, WB)
] MKK6 Human/Mouse/Rat AF16041 (WB)
] Human/Mouse/Rat AF1604 (WB)
g‘z"g‘;%’;\f;’% Human DYC5586 ARY002B
Human AF3579 (IHC, WB)
— MKK7
Human MAB3579 (IHC)
Human AF2928 (FC, ICC/IF, SW, WB) DY2928 ARY029
] Human MAB2928 (ICC/IF)
B Human MAB29281 (FC)
: MyD88 Human/Mouse NBP2-27369 (FC, ICC/IF, WB)
Human/Mouse NBP2-27369AF405, AF488, AF647, AF700, APC,
PCP, PE (FC, ICC/IF, WB)
B Mouse/Rat AF3109 (FC, ICC/IF, SW, WB)
B Mouse MAB3109 (ICC/IF)
?I’hfgg;;)l%z? Human/Mouse KCB869
Human/Mouse/Rat AF8691 (IHC, SW, WB) DYC8691B
| P8 Human/Mouse/Rat MAB869 (WB)

Indicates an antibody available from R&D Systems

Indicates an antibody available from Novus Biologicals

Antibody Application Key and Fluorochrome Key on page 10.
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Tocris Small Molecule

R&D Systems® or Novus Biologicals® Antibodies ﬁcﬁznsﬁ\t:s:;iil;ISA/ ;ﬁ:z;);ti?::j Kits :3:;::;:/ Inhibitors
Molecule Species Catalog # (Applications) Catalog # Catalog #
Phospho-p38c: Human MABS691 (WB) DYC8698 ﬁgiggggi ARYOLS
— (T180/Y182)
Human MAB8692 (ICC/IF)
p38p Human MAB3274 (ICC/IF)
(F’Thfgg/h\?ig?gﬁ Human ARY002B
Human/Mouse/Rat AF1347 (IHC, SW, WB)
] p38y Human/Mouse/Rat MAB1347 (SW, WB)
] Human/Mouse/Rat AF1644 (WB)
52;35’;“'”3& (T183/ | K iman/Mouse DYC1664 ARY002B
Human AF1519 (IHC, WB)
——1 p38d
Human MAB1519 (WB)
(F'Thl"gg/r‘ffg?s Human ARY002B
PKCd Human AF4585 (WB)
PLCy2 Human/Mouse MAB3716 (ICC/IF, WB)
Phospho-PLCy2 (Y753) | Human MAB37161 (WB)
Phospho-PLC-y2 (Y759) | Human MAB7377 (ICC/IF, WB)
Raf-1 Human/Mouse/Rat MAB4540 (IHC, WB)
RIP1/RIPK1 Human/Mouse/Rat MAB3585 (SW, WB) ARY027
Human,/Mouse,/Rat AF1878 (SW, WB) DYC2808
S Human MAB1878 (ICC/IF) ARY004B
Human/Mouse/Rat AF1894 (WB) DYC1894; DYC2809 ARY004B
SHP2 Human/Mouse/Rat MAB1894 (WB)
Phospho-SHP-2 (Y542) | Human/Mouse AF3790 (ICC/IF, SW, WB) DYC3790
Human/Mouse/Rat AF3389 (IHC, SW, WB)
% Human MAB3807 (IHC)
Phospho-Src (Y416) Human MAB2685 (ICC/IF, SW, WB)
Phospho-Src (Y419) Human AF2685 (IHC, SW, WB) DYC2685 ARYO03B
SYK (SH2D2 Domain) Human MAB7166 (SW, WB)
(F;h;;g;‘;’sz\g Human MAB6459 (WB)
TAB1 Human/Mouse AF3578 (ICC/IF, WB)
TAK1 Human MAB5307 (WB)
TANK Human/Mouse AF4755 (WB)
Human AF3278 (WB) ARY027
— TRAF-3 Isoform 2
Human/Mouse/Rat MAB3278 (WB)
TRAF-6 Human AF3284 (WB) ARY027
Human/Mouse/Rat AF4348 (FC, ICC/IF, WB)
B TRAM/TICAM2 Mouse MAB43481 (ICC/IF)
] Mouse MAB4348 (WB)
Human AF6216 (ICC/IF, WB)
] TRIF/TICAM1 Human MAB6216 (WB)
B Mouse NB120-13810 (ICC/IF, SW, WB)

Indicates an antibody available from R&D Systems

Indicates an antibody available from Novus Biologicals

Antibody Application Key and Fluorochrome Key on page 10.

Learn more | rndsystems.com/prr or novusbio.com
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Select Products for Studying PRR-related Transcription Factors

R&D Systems® or Novus Biologicals® Antibodies

R&D Systems®
Multiplex Array Kits

Tocris Small Molecule
Activators/Inhibitors
Available

Molecule Species Catalog # (Applications) Catalog #
c-Fos Human AF7254 (WB)
Human AF2214 (IHC, WB)
—— FosB/GOS3
Human/Mouse MAB2214 (WB)
Human AF4935 (IHC, WB)
—— FRA-1
Human MAB4935 (WB)
Human AF4019 (FC, ICC/IF, WB) ARY027
Human MAB4019 (FC, WB)
— IRF3
Human IC4019A, G, P (FC)
Mouse AF4454 (WB)
IRF7 Human/Mouse/Rat NBP1-77263 (E, ICC/IF, IHC, WB)
Human MAB2670 (ICC/IF, WB)
—1 ¢Jun
Human AF2670 (WB)
Phospho-c-Jun (S63) Human MAB8930 (ICC/IF, SW, WB) ARYO03B
Human MAB4456 (WB)
—1 JunB
Human AF4456 (WB)
Human/Mouse MAB5526 (WB)
—1 JunD
Human/Mouse AF5526 (WB)
NFATc1 Human AF5640 (SW, WB)
Phospho-NFATc1 (S172) Human MAB5640 (WB)
Human MABG6499 (WB)
NFATC2 Human/Mouse/Rat NB300-504 (ChlP, E, GS, ICC/IF, IHC, IP, WB)
Human/Mouse, Rat NB300-504AF405, AF488, AF647, AF700,
APC, PCP, PE (GS, ICC/IF, IHC, IP, WB)
Human/Mouse/Rat AF5834 (WB)
——1 NFATc3
Human MAB5834 (WB)
Human MAB2697 (WB) ARY018; ARY029
—— NFkB1
Human/Mouse AF2697 (ChIP, WB)
NFxB2 Human MAB28881 (ChlP, ICC/IF, WB) ARY029
Human MAB4606 (ICC/IF, WB) ARY029
c-Rel Human/Mouse AF2699 (ChIP, ICC/IF, SW, WB)
Mouse MAB2699 (WB)
Human MAB50781 (FC) ARY029
Human/Mouse MAB5078 (FC, ICC/IF, WB)
Human/Mouse IC5078A, G, P (FC)
RelA/NF«B p65 Human,/Mouse AF5078 (ChIP, SW, WB)
Human/Mouse/Rat NB100-56712 (FC, IHC, SW, WB)
Human,/Mouse/Rat NBP2-27416AF405, AF488, AF647, AF700,
APC, PCP, PE (FC, IHC, WB)
Phospho-RelA/NFkB p65
(5529) Human MAB7624 (WB) ARY029
Phospho-RelA/NFkB p65 Human MAB7226 (ICC/IF, WB)
(S536) Human MAB72261 (ICC/IF, SW, WB)
RelB Human MAB2698 (ICC/IF, IHC, WB)

Indicates an antibody available from R&D Systems

Indicates an antibody available from Novus Biologicals

Antibody Application Key and Fluorochrome Key on page 10.

14

Learn more | rndsystems.com/prr or novusbio.com




Select R&D Systems® Products for Studying Cytokines Regulated by
Pattern Recognition Receptors

" . Quantikine® ELISA | Quantikine® HS DuoSet®/Other - Fluorochrome-conjugated
Recombinant Proteins Kits ELISA Kits ELISA Kits Unlabeled Antibodies Antibodies
Molecule Species Catalog # | Catalog # Catalog # Catalog # Catalog # (Applications) Catalog # (Applications)
41100-1/
IFN-a. (Multiple Human 11200-1 41105-1/ 21100-1 (B/N, E, WB) 21112-3 (FC, IHC)
Isoforms) 41110-1
Mouse 12100-1 42120-1 22100-1 (B/N, E) 22100-3 (FC, IHC)
Human 8499-IF .
2414101 MAB814 (B/N, WB); MAB8142 21400-3 (FC, IHC)
Human 11415-1 (ICC/IF)
IFN-B Mouse 12400-1
Mouse 12405-1 42400-1 32400-1 (B/N) 22400-3 (FC, IHC)
Mouse 8234-MB
. MAB285 (B/N, ICC/IF); IC285A, C, F, G, P (FC);
Human 285F DIF50 DY285 MAB2851 (B/N, FC, ICC/IF) IC2851S, T, V (FC)
IFN-y
3 MAB485 (B/N, FC, WB);
Mouse 485-MI MIFOO DY485 MABA851. (B/N, ICC/IF) IC485A, F, N, P (FC)
. HSLBOOC/ AF-201-NA (B/N, ICC/IF, WB); IC201A, C, F, P (FC);
Human 2018 DLB50 HSLBOOD DY201 MAB201 (B/N, FC, ICC/IF, WB) | IC8406A, P (FC)
I-1B/IL1F2 AF-401-NA (B/N, ICC/IF, IHC,
i SW, WB); MAB4012 (B/N, IP,
Mouse 401-ML MLBOOC DY401 WB): MAB4013 (FC); MAB4O1R IC4013A, C, F, P (FC)
(B/N, ICC/IF)
Human 206-IL AF-206-NA (B/N, ICC/IF, WB); .
D6050 HS600B DY206 MAB206 (B/N, E, IHC, WB); :52(2':%?: P (FC); IC2062A, G,
L6 Human 7270-IL MAB2061R (B/N, FC, ICC/IF)
. AF-406-NA (B/N, ICC/IF, WB);
Mouse 406-ML M6000B DY406 MABA406 (B/N, E, WB); IC406F, P (FC)
Auman 2081 AF-208-NA (B/N, ICC/IF, IHC,
IL-8/CXCL8 Human 618-IL D8000C HS800 DY208 WB); MAB208 (B/N, E, FC, ICC/ | IC208F, P (FC)
Human 968-IL IF, WB)
Human 9124-L 7620 D044-3 (B/N, E, IP); AF2548
I-18 Human B0O1-5 (B/N, ICC/IF, WB);
Mouse B002-5 7625 D048-3 (B/N, IP); DO46-3 (WB)
Human 1587-IL
DY1587 AF1587 (B/N, ICC/IF, WB)
IL28A/IFN-).2 Human 8417-IL
Mouse 4635-ML AF4635 (B/N, WB); MAB4635
(B/N)
IL-28A/B Mouse DY1789B MAB17892 (B/N, E)
Human 5259-IL D28B00 DY5259
IL-28B/IFN-A3
Mouse 1789-ML
1L-29/IFN-A1 Human 1598-IL DY7246 AF1598 (B/N, WB); MAB15981
(B/N, E)
IL-29/1L-28B Human DY1598B
AF-210-NA (B/N, ICC/IF, WB); X
Human 210-TA DTAOOC HSTAOOD DY210 MABG10 (B/N, E, ICC/IF, WB); ::?3210':' P(FC); IC210F, P
TNF-o. MAB2101R (B/N, ICC/IF)
g AF-410-NA (B/N, E, FC, ICC/IF,
Mouse 410-MT MTAOOB DY410 WB): MABA4101 (B/N) IC410F, P (FC)
NFo Human 8599-TA
(Hyperactive)
Indicates an antibody available from R&D Systems Indicates an antibody available from Novus Biologicals  Antibody Application Key and Fluorochrome Key on page 10.

Learn more | rndsystems.com/prr
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Multiplex Assays from R&D Systems

In addition to our single analyte Quantikine® and DuoSet® ELISA Kits for detecting
cytokines regulated by pattern recognition receptors, R&D Systems also offers
Proteome Profiler Antibody Arrays and Luminex® Bead-Based Assays for
researchers that are interested in simultaneously profiling the levels of multiple
analytes in a single sample.

Proteome Profiler™ Antibody Arrays
Proteome Profiler Antibody Arrays are available for determining the relative levels of cytokines,
chemokines, phosphorylated MAPKs, and NFkB-related analytes in a single sample.

Please see the product tables inside for the specific arrays that can be used to detect your
analyte of interest. Visit rndsystems.com/ProteomeProfiler for a complete list of analytes detected
by each array and the qualified sample types.

Luminex’ Assays

R&D Systems offers two versions of our Luminex® bead-based assays. Our standard Luminex
Assays offer the largest, customizable menu of analytes for bead-based multianalyte profiling
using cell culture supernatnants, serum, or plasma samples. These assays allow up to 100
analytes to be simultaneously profiled using polystyrene microparticles or 50 analytes using
magnetic particles. Please visit rndsystems.com/LuminexAssay to see our industry-leading

selection of analyte combinations. Analyte

Luminex High Performance Assays offer defined analyte panels for bead-based multianalyte
profiling. These assays rely on panel-optimized diluents that provide maximum performance

Streptavidin-PE

for a smaller group of analytes than our standard Luminex Assays. Each assay is fully validated “#— Biotin

for all sample types indicated for a given panel. In-house testing demonstrates that analyte el Atz / gz;etztr:m?;:’j;y
concentrations determined using our Luminex High Performance Assays correlate closely with

those obtained using our single analyte Quantikine® ELISA Kits. Please visit rndsystems.com/ o 22

LuminexPerformance to view a list of available kits.
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