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Inflammasome

History Current Focus Related Diseases



History of Inflammasome

2000

Identification
of NALP1 protein (NLRP1)

Bertin, Cell Death Differ. 2000

2002

2004

Discovery of NLRP1 
inflammasome by 

Jürg Tschopp 
Martinon, Mol Cell 2002

Discovery of NLRP3
inflammasome by Jürg Tschopp

Agostini, Immunity 2004

and discovery of NLRC4
inflammasome by Vishva Dixit

Mariathansan, Nature 2004

2011

Discovery of Non-
canonical inflammasome 
pathway by Vishva Dixit

Kayagaki, Science 2011

1984

1992

Cloning and 
characterization of IL-1β

Auron, PNAS 1984

Identification of Caspase1 as 
IL-1-converting enzyme

Thornberry, Nature 1992

2015

Discovery of 
GasderminD by 

Vishva Dixit 
Kayagaki, Nature 2015

and Feng Shao
Shi, Nature 2015



High 
expression 
in spleen 

and thymus

Immune 
response?

Discovery of Inflammasome

Apaf-1

Caspase 
activation

NALP1 NOD

NALP3
NBS 

family

LPS

Casp-1

IL-1β

Immune 
response

?
Jürg Tschopp, 

University of Lausanne, 
Switzerland 



Discovery of Inflammasome (NLRP1) - 2002

Expression of ASC, NALP1, Casp-1 and 
Casp-5 activates IL-1β

J Clin Invest. 2009 Dec;119(12):3502-11.



Discovery of NLRP3 Inflammasome - 2004

Expression of ASC, NLRP3 and Casp-1
activates IL-1β

What about NLRP3 without CARD domain 
(no Casp5 binding)?

J Clin Invest. 2009 Dec;119(12):3502-11.



ASC as an Essential Component for Inflammasome - 2004

ASC is essential for IL-1β processing in 
peritoneal macrophages

Is ASC essential in physiological setting?

Product Used Cat. Code
Heat Killed Listeria monocytogenes tlrl-hklm

Lipoteichoic acid from
B.subtilis tlrl-lta

Peptidoglycan from
S.aureus tlrl-sipgn

LPS-EB tlrl-eblps
R848 (Resiquimod) tlrl-r848

(ASC: Apoptosis-associated Speck-like protein 
containing a CARD)

J Clin Invest. 2009 Dec;119(12):3502-11.



Real-time Monitoring of ASC-dependent Inflammasomes
Product Unit Size Cat. Code

THP1-ASC-GFP 3-7 x 10⁶ cells thp-ascgfp
Poly(dA:dT)

(NFκB-driven expression)



Discovery of NLRC4 Inflammasome - 2004

Ipaf(NLRC4) is essential for IL-1β 
activation

Ipaf binds Casp-1, What is the role of 
Ipaf in Casp-1 activation?

Product Used Cat. Code
Heat Killed Listeria monocytogenes tlrl-hklm

Lipoteichoic acid from
B.subtilis tlrl-lta

Peptidoglycan from
S.aureus tlrl-sipgn

LPS-EB tlrl-eblps
R848 (Resiquimod) tlrl-r848

J Clin Invest. 2009 Dec;119(12):3502-11.



Discovery of AIM2 Inflammasome - 2009

AIM2 activates IL-1β
ASC is essential for IL-1β activation

Related Product Cat. Code
Poly(dA:dT) tlrl-patn

ODN TTAGGG (A151) ttrl-ttag151

DNA binding inflammasome?

American Journal of Medical and Biological Research, 2013 1 (3), pp 64-76.
DOI: 10.12691/ajmbr-1-3-3

(AIM2: Absent in Malenoma2)



Overview of Canonical Inflammasome



Canonical Inflammasome and Test Cells

Product Unit Size Cat. Code

THP1-ASC-GFP 3-7 x 10⁶ cells thp-ascgfp

THP1-Null 3-7 x 10⁶ cells thp-null

THP1-defASC 3-7 x 10⁶ cells thp-dasc

THP1-defCASP1 3-7 x 10⁶ cells thp-dcasp1

THP1-defNLRP3 3-7 x 10⁶ cells thp-dnlp

THP1-NLRC4 Cells 3-7 x 10⁶ cells thp-nlrc4

HEK-Blue™ IL-1β 3-7 x 10⁶ cells hkb-il1b

HEK-Blue™ IL-18 3-7 x 10⁶ cells hkb-hmil18

All inflammasomes

Canonical Inflammasomes
RAW-mASC

NEW!THP1 KO NLRP3

THP1 KO ASC



Cell Lines with Reduced Inflammasome Activity

Product Unit Size Cat. Code

THP1-defCASP1 3-7 x 10⁶ cells thp-dcasp1

THP1-defASC 3-7 x 10⁶ cells thp-dasc

THP1-defNLRP3 3-7 x 10⁶ cells thp-dnlp

THP1-Null 3-7 x 10⁶ cells thp-null

Expression Activity

Product Unit Size Cat. Code

THP1-KO-NLRP3 3-7 x 10⁶ cells thp-konlrp3

THP1-KO-ASC 3-7 x 10⁶ cells thp-koasc

THP1-KO-CASP4 3-7 x 10⁶ cells thp-kocasp4

Expression Activity
NEW!



SEAP and Alkaline Phosphatase Detection

High-throughput Screening

Normal Setup

IL-1β

NF-κB

IL-1R

SEAP

QUANTI-Blue™

purple/blue
color

Measure absorbance at 
620-655 nm and calculate 

IL-1β concentration
HEK-Blue™ IL-1β

No need to lyse cells!!

SEAP: Secreted Embryonic Alkaline Phosphatase

2019 Nat Commun. DOI: 10.1038/s41467-018-08265-9
Efficient oral vaccination by bioengineering virus-like particles with protozoan surface proteins.
Serradell M.C. et al.

2019 Nat. Immunol. DOI: 10.1038/s41565-018-0342-5
Endosomolytic polymersomes increase the activity of cyclic dinucleotide STING agonists to enhance 
cancer immunotherapy.
Shae D. et al.



IL-1β Sensor Cells

Product Unit Size Cat. Code
HEK-Blue IL-1β 3-7 x 10⁶ cells hkb-il1b

QUANTI-Blue Solution 5 ml rep-qbs
Recombinant human IL-1β 10 µg rcyec-hil1b

Sensitivity Specificity

Activation by Different Inducers



NLRC4 Inflammasome Monitoring Assay

Product Unit Size Cat. Code
THP1-NLRC4 Cells 3-7 x 10⁶ cells thp-nlrc4

TLR5 deficient - IL-1β SEAP 
reporter HEK293 cells 3-7 x 10⁶ cells hkb-kdtlr5

• THP1 cells stably expressing NLRC4 for 
flagellin-mediated inflammasome 
response

• HEK-Blue™ IL-1β SEAP/KD-TLR5 cells to 
prevent NFκB activation by flagellin-
induced TLR5 stimulation

NLRC4 inflammasome inducer (flagellin)

HEK-Blue™
KD-TLR5 Cells



Inflammasome – Recent Focus

INFLAMMASOME

Activation 
Mechanism

Ligands 
Identification

Inhibitors 
Development

Crosstalks



Now (1) Mechanism – functional degradation

2019

Product Used Cat. Code
Pam3CSK4 tlrl-pms

IL-1β activated by 
NLRP1 degradation

NLRP1 C-terminal is 
sufficient for IL-1β 

activation

How proteolysis activates NLRP1?



Now (1) Mechanism – functional degradation

2019

NLRP1 activated by N-terminal degradation

CRISPR screen to identify NLPR1 
activation mechanism

N-end rule identified to be involved in 
NLRP1B-mediated pyroptosis



Now (1) Mechanism – Microtubule

Product Used Cat. Code
LPS-EB Ultrapure tlrl-3pelps

Pam3CSK4 tlrl-pms
FLA-PA Ultrapure tlrl-pafla

ASC is brought to NLRP3 on ER through 
microtubule for interaction

2013 2017

Product Used Cat. Code
iE-DAP tlrl-dap

NLRP3 uses 
microtubule

for positioning



Now (1) Mechanism – Microtubule



Now (1) Mechanism – trans-Golgi network

Product Used Cat. Code
LPS-EB Ultrapure tlrl-3pelps

Imiquimod tlrl-imq
Normocin ant-nr-1

2018

TGN as scaffold for NLRP3 aggregation

http://sciencemission.com



Now (2) Ligands – K⁺

2018

Lysosomal 
destabilization

NEK7 
binding 

Nigericin
ATP

Crystalline

K⁺ 
efflux

AIM2 dsDNA

NLRC4 Flagellin

NLRP1 degradation

NLRP3 ?



Now (2) Ligands

Coming Soon!

2012

FlaA LFn

Legionella pneumophila flagellin

Bacillus anthracis lethal factor

PA+

anthrax protective antigen channel

= FlaTox (cytosolic flagellin)
For NLRC4 activation 



Canonical Inflammasome Inducers
NLRP3 Inducers Cat. Code
Alum Crystals tlrl-alk

ATP tlrl-atp
CPPD Crystals tlrl-cppd

Hemozoin tlrl-hz
MSU (Best seller!) tlrl-msu

Nano-SiO2 tlrl-sio
Nigericin (Best seller!) tlrl-nig

TDB tlrl-tdb

NLRP1 Inducers Cat. Code
L18-MDP tlrl-lmdp

MDP tlrl-mdp

NLRP4 Inducers Cat. Code
FLA-PA Ultrapure tlrl-pafla

FLA-ST (Standard or UP) tlrl-epstfla

AIM2 Inducers Cat. Code
Poly(dA:dT) tlrl-patn

Poly(dA:dT)/LyoVec™ tlrl-patc
Poly(dA:dT) Rhodamine tlrl-patrh



Now (3) Crosstalks – STING

cGAS/STING Signaling Activates NLRP3 inflammasome

STING and NLRP3 Activation 
Leads to a Lytic Cell Death.

2017

Product Used Cat. Code
2’3’-cGAM(PS)2 (Rp/Sp) tlrl-nacga2srs

2’3’-cGAMP tlrl-nacga23-1
Pam3CSK4 tlrl-pms

LPS-EB Ultrapure tlrl-3pelps

DNA-Mediated NLRP3-Inflammasome Activation Independently of AIM2



Now (3) Crosstalks – cGAS

Inflammatory Caspases cleave cGAS

2017

Related Product Cat. Code
LPS-EB Ultrapure tlrl-3pelps

ATP tlrl-atpl
VX-765 inh-vx765i-1

Increased cGAMP level in 
Casp KO cells

2017



Now (3) Crosstalks – Immune Checkpoint

Tmem176b KO improves ICI efficacy

Casp1/11 KO decreases ICI efficacy

NLRP3 KO decreases ICI efficacy

2019



Now (4) Inhibitors – MCC950

Product Used Cat. Code
Pam3CSK4 tlrl-pms
Nigericin tlrl-nig

poly(dA:dT) tlrl-patn

MCC950 specifically inhibited activation of NLRP3 but not the AIM2, NLRC4 or NLRP1

2015

Inhibits NLRP3 No effect on NLRC4 No effect on AIM2

MCC950 Cat. 
Code

Unit 
Size

NLRP3 
inhibitor

inh-
mcc 10mg



Now (4) Current NLRP3 Inhibitors

marketed

Phase II

Phase II

Preclinical

Preclinical

Preclinical

Phase II

marketed

Front Immunol. 2019 Oct 25;10:2538. doi: 10.3389/fimmu.2019.02538.

Available from 
InvivoGen



Canonical Inflammasome Inhibitors

Bay11-7082

Glybenclamide

Isoliquiritigenin
MCC950

Z-VAD-FMK

Ac-YVAD-cmk

Parthenolide

VX-765

Product Unit Size Cat. Code
NLRP3

Bay11-7082 10 mg tlrl-b82
Glybenclamide 1 g tlrl-gly
Isoliquiritigenin 10 mg inh-ilg

MCC950 (Best seller!) 10 mg inh-mcc
Pan-caspase
Z-VAD-FMK 1 mg tlrl-vad
Caspase-1

Ac-YVAD-cmk 5 mg inh-yvad
Parthenolide 50 mg inh-ptd

VX-765 10 mg inh-vx765i

Isoliquiritigenin



Non-canonical Inflammasome - 2011

Caspase-11 is essential for IL-1β maturation

Product Used Cat. Code
LPS-EB Ultrapure tlrl-3pelps

Pam3CSK4 tlrl-pms
Poly(I:C) LMW tlrl-picw

R837 (Imiquimod) tlrl-imqs

Only one serotype O111:B4 activates Casp-1 
processing with CTB (presence of cytosolic LPS)

Caspase-11 expression 
requires priming

(Human Homolog = Casp4/5)



Caspase-8 inflammasome - 2012

Product Used Cat. Code
ATP tlrl-atpl

FLA-BS tlrl-bsfla
Poly(I:C) tlrl-pic

Inhibition of Caspase-8 inhibits IL-1β processing

Knockdown of Caspase-8 inhibits IL-1β processing



Caspase-8 inflammasome - 2012



Non-canonical Inflammasome

Non-canonical 
Inflammasome

1. Priming (e.g.TLR4) induces 
pro-Caspase-11

Kagayaki, Science 2013

2. Triggering by cytosolic LPS
• Activates Caspase-11
• Induces Pyroptosis
Kayagaki, Nature 2011; Kayagaki, Science 
2013

3. Caspase-8 Inflammasome
• Through Dectin-1 
Gringhuis, Nat Immunol 2012

1 2 3

Product

THP-1 KO-CASP4 Cells NEW!

RAW ASC KO-CASP11 Cells Coming Soon!



Canonical and Non-canonical Inflammasomes

Canonical 
Pathway

Non-Canonical 
Pathway

3. Interleukin 
Activation

2. Pyroptosis

1. ASC Complex 
Formation



Pyroptosis - 2000

Salmonella-induced cell death inhibited by
caspase-1 (YVAD) and ion flux (glycine) inhibitors

Originally named Caspase-1-dependent Necrosis
Renamed Pyroptosis since 2001

Related Product Cat. Code
Ac-YVAD-cmk inh-yvad

Heat Killed Salmonella typhimurium tlrl-hkst2
FLA-ST tlrl-epstfla-5

Salmonella

Caspase1 Cell death

Salmonella-induced cytotoxicity is different 
from caspase-3 induced apoptosis



Gasdermin D - 2015

Gasdermin D knockout inhibits pyroptosis

Product Used Cat. Code
LPS-EB Ultrapure tlrl-3pelps

poly(dA:dT) tlrl-patn

Inflammasome à ? à Pyroptosis

CRISPR screening identified GSDMD

GSDMD Pyroptosis

inflammasome

RAW-ASC KO-GSDMD
NEW!



Gasdermin D - 2015

Caspase-11 cleaves Gasdermin D
Product Used Cat. Code

LPS-EB Ultrapure tlrl-3pelps
Pam3CSK4 tlrl-pms

Poly(I:C) LMW tlrl-picw
R837 (Imiquimod) tlrl-imqs

poly(dA:dT) tlrl-patn
Flagellin-PA Ultrapure tlrl-pafla

MSU Crystals tlrl-msu
CPPD Crystals tlrl-cppd

Zeocin™ ant-zn-05

Mechanism of GSDMD activation

Oncotarget. 2016 Aug; 7:57481-57482.

(Casp1/Casp11)



GSDMD KO Cell Line

Product Unit Size Cat. Code

RAW-ASC 3-7 x 10⁶ cells raw-asc

RAW-ASC-KO-GSDMD 3-7 x 10⁶ cells raw-kogsdmd

Expression Activity

NEW!



Pyroptosis Monitoring Cell Line
Product Unit Size Cat. Code

THP1-HMGB1-Lucia™ cells 3-7 x 10⁶ cells thp-hmgluc
QUANTI-Luc 2 x 25mL rep-qlc1

Pyroptosis



Functions of other Gasdermins

Related Product Unit Size Cat. Code
GSDMA 20 µg puno1-hgsdma
GSDMB 20 µg puno1-hgsdmb
GSDMC 20 µg puno1-hgsdmc
GSDMD 20 µg puno1-hgsdmd
GSDME 20 µg puno1-hgsdme

GSDMF (PJVK) 20 µg puno1-mgsdmf

All Gasdermins form pores

2016 2017

Product Used Cat. Code
Recombinant human TNF-α rcyc-htnfa

Gasdermin E causes cell death



Gasdermin E as a switch for pyroptosis
Gasdermin E -ve: Apoptosis

Gasdermin E +ve: Pyroptosis

Nature. 2017 Jul 
6;547(7661):99-
103. doi: 
10.1038/nature22
393.



Gasdermin D as a switch for pyroptosis

2019

Casp3 activates when GSDMD is knocked out

Cells show apoptotic morphology when GSDMD is 
knocked out

GSDMD

Pyroptosis

inflammasome

Casp1

GSDMD

Apoptosis

2019



Gasdermin Inhibitor

Unrefereed 
preprint

Product Used Cat. Code
LPS-EB Ultrapure tlrl-3pelps

Nigericin tlrl-nig

Disulfiram inhibits GSDMD by cysteine 
modification



Gasdermin Inhibitor

Product Used Cat. Code
LPS-EB Ultrapure tlrl-3pelps

Puromycin ant-pr

NSA NSA inhibits pyroptosis by direct 
binding to GSDMD



E.coli Outer Membrane Vesicles - 2016

OMVs as non-canonical inflammasome 
inducer

Product Used Cat. Code
Poly(I:C) (HMW) tlrl-pic

Pam3CSK4 tlrl-pms



E.coli Outer Membrane Vesicles

E.coli OMVs NEW

No need to transfect!!

Product Unit Size Cat. Code
E.coli OMV (for in vitro) 100 ug tlrl-omv-1

InvivoFit™ E.coli OMV (for in vivo) 500 ug tlrl-omv

In vitro

In vivo

Collaborated with Etienne Meunier, Institut de Pharmacologie
et de Biologie Structurale, Toulouse



InvivoGen LPS O111:B4
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LPS-EB Ultrapure

LPS O111:B4 (ENZO)
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LPS B5 Ultrapure

LPS O55:B5 (ENZO)

TLR4 potency is comparative

TLR4 Biological Activity Test by HEK-Blue hTLR4 Reporter Cells

LPS-EB Ultrapure (InvivoGen)

LPS O111:B4 (E)

LPS-B5 Ultrapure (InvivoGen)

LPS O55:B5 (E)



InvivoGen LPS O111:B4
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TLR2 Biological Activity Test by HEK-Blue hTLR2 Reporter Cells

E InvivoGen E InvivoGen

LPS from (E) is contaminated by TLR2 PAMPs

LPS EB (E) LPS EB UP LPS B5 (E) LPS B5 UP Pam3CSK4

Related Products Cat. Code
LPS-EB Ultrapure tlrl-3pelps

LPS-EB VacciGrade vac-3pplps
LPS-EK Ultrapure tlrl-peklps
LPS-PG Ultrapure tlrl-ppglps
LPS-SM Ultrapure tlrl-smlps
LPS-B5 Ultrapure tlrl-pb5lps

LPS-RS tlrl-prslps



Inflammasomes and Diseases

Autoimmunity
Vitiligo, Rheumatoid 

Arthritis

Metabolic Disease
Type II Diabetes, 
Atherosclerosis

Alzheimer’s Disease
Cancer

colitis-associated 
colorectal cancer



1. Inflammasome and Autoimmune Diseases

NLRP3

NLRP1

NLRP3
NLRP3

NLRP3

NLRP1

NLRP1

NLRP3/NLRP1



1. Inflammasome and Vitiligo/Rheumatoid Arthritis

Mutation of NLRP1 in Vitiligo 
patients

NLRP3
CARD8

Higher mutation frequencies of NLRP3
and CARD8 in RA patients

Lead to FDA approved drug: Anakinra, 
IL-1R antagonist



2. Inflammasome and Cancer



2. Inflammasome and Cancer

Metastatic melanoma model:
NLRP1 KD à less severe tumor

(AOM/DSS)-induced cancer 
model:

NLRP3 KO à more severe 
tumor

B16F10 melanoma mode: 
NLRC4 KO à more severe 

melanoma tumor



3. Inflammasome and Alzheimer’s Disease

Casp1 activated in AD patients

Protective effect of NLRP3 deficiency on mice 
memory

NLRP3 gene deficiency leads to decreased amyloid-b 
amounts and deposition 



3. Inflammasome and Alzheimer’s Disease

Mefenamic acid reduces Alzheimer’s disease-
related neuroinflammation

Mice with Mefenamic treatment scores better in 
novel object recognition test

Mefenamic acid inhibits 
IL-1β release



3. Inflammasome and Alzheimer’s Disease

ASC specks enhance Aβ oligomerization

Mouse model AD patient

ASC specks co-sediment with Aβ and form the core 
of mouse and human Aβ plaques



Major Research Questions

1. What is the molecular mechanism that activates the inflammasome? 

What are the ligands for inflammasome? 

2. How does inflammasome crosstalk with other pathways?

3. How is inflammasome involved in more complex diseases? Is there 

any possible therapeutic approach?



Clinical Side (1) – Therapeutic Agents

Product Unit Size Cat. Code

VX-765 10 mg inh-vx765i

MCC950 10 mg inh-mcc

Glybenclamide 1 g tlrl-gly

InvivoGen products are for research use only

Fenini, Front. Pharmacol. 2017



Clinical Side (2) – Inflammasome Patents

Filing data for therapeutic 
inflammasome modulators

Target # of INPADOC 
families 

% of INPADOC 
families 

NLRP3 40 51.3% 

IL-1/IL-1R 25 32.1% 

IL-18 11 14.1% 

NLRP1 9 11.5% 

caspase-1 6 7.7% 

NLRP5 1 1.3% 

NLRP12 1 1.3% 

Therapeutic targets by INPADOC family 

https://doi.org/10.1038/d41573-019-00200-x 



Clinical Side (3) – Current Landscape

Novartis aquired 
IFM Tre for 
US$310M

4/2019

Genentech 
aquired Jecure
Therapeutics 

11/2018

Nodthera raised 
US$40M in 

series A funding
6/2018

Inflazome
raised US$46M

11/2018

IFM Therapeutics 
raised US$31M

7/2019

Nodthera
NT-0167, pre-IND testing

4/2019

IFM Therapeutics 
IFM-2427, Phase I

3/2019

Preclinical inhibitors 3 NLRP3 inhibitors

Inflazome
Inzomelid, Somalix, 

Phase I
11/2019

Assignees with the most applications or patents 



Clinical Side (4) – Recent Focus of Field Leaders

1. IFM Therapeutics
• Systemic-Peripheral NLRP3 Antagonist (IFN-2427), Phase I
• Gut-Directed NLRP3 Antagonist, Pre-clinical
• CNS-Penetrant NLRP3 Antagonist, Pre-clinical

2. Nodthera
• NT-0167, Pre-clinical

3. Inflazome
• Orally available, Brain-Penetrant Inhibitor (Inzomelid), Phase I
• Orally available, Peripherally-Restricted Inhibitor (Somalix), 

Phase I



Current Challenges for Therapeutic Agents

1. Specificity
• Caspase inhibitors

2. Side Effects
• Glyburide, MCC950, VX-740

3. Delivery
• Bioavailability
• Systemic vs directed
• Blood-brain barrier

No FDA approved Small Molecules Inhibitors



InvivoGen’s Ligands: High Quality

THP-1/HEK-Blue™-IL-1β Positive:
Biological Activity Confirmed 

TLR2 and TLR4 Negative: 
Free of Bacteria, Fungi and Mycoplasma

TLR4 Negative: 
Endotoxin Free

Product Cat. Code Sensor

MSU Crystals tlrl-msu NLRP3

Physicochemical Testing: 
Appearance and Solubility



InvivoGen’s Ligands: Endotoxin-free

Endotoxin: False Positive Results
RIG-1, STING, TLRs, NOD1/NOD2, Inflammasome

NLRP3

Pro-Casp-1
ASC Cardinal

Cathepsin B

Phagosome

Lysosome

Phagolysosome

K+

K+

P2X7

Crystals
(alum, uric acid)

AIM2
Pro-Casp-1
ASC

dsDNA

PAMPs + ATP

Pannexin

Nigericine

pro-IL-1β

pro-IL-18

Caspase-1 IL-1β

IL-18

IL-1β

IL-18

TLR & NLR 
Signaling Pathways

NLRP1

Pro-Casp-1
ASC Pro-Casp-5

NLRC4

Pro-Casp-1
ASC NAIPs

Flagellin

MDP
Anthrax 
toxin

MyD88

TLR
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IKKβIKKα

IκB

p50 p65

p50 p65

NEMO

RIP2

NOD1NOD2

Peptidoglycan

iE-DAPMDP

NF-κB

Pro-inflammatory cytokines

AP1

MKKs

ERK JNK p38

Junc-fos

CARD9

TAB2 TAB3
TAK1

IRAK1 IRAK2
IRAK4

Bcl-10

MALT1

Pellino

TIRAP
MyD88

TLR6TLR2TLR1

Bacterial cell 
wall components

MyD88
MyD88

TRAM

TLR8
TLR3

TLR7
TLR9

TLR4

ssRNA
dsRNA

ssRNA

CpG DNA

Endosome

PI3K

Akt

mTOR
Raptor

TRAF6
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MyD88

LBP

TLR4
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InvivoGen’s Ligands: Endotoxin-free

Consistent

Low endotoxin



Thank you!



NATE – transfection enhancer



NATE (Nucleic Acid Transfection Enhancer)

- Problem:
THP-1, RAW 264.7 hard to transfect

- Reason:
Nucleic acid sensing pathways

- Solution:
NATE

Product Size
NATE 1ml (100 reactions)



Exogenous Nucleic Acid Defences



NATE improves transfection efficiency

THP-1

RAW 264.7

Simply incubate 30min before usual transfection protocol



NATE supports large plasmids transfection

THP-1

RAW 264.7



Customer Feedback

HeLa細胞 Lipofectamine 3000, GFP transfection 24時間後

Without NATE With NATE

Saitama Medical University



Customer Feedback
YAGISHITA-KYO, Nan. Saitama Medical University

COS cells

http://www.saitama-med.ac.jp/uinfo/yakuri/yagishita_e.html


Thank you!


