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Overview of Axcelead capability in Immunology

Biology

Pharmacological 

validation of 

concept

(Proof of concept)

Evaluation of lead

compounds on target 

molecule and / or cells

(in vitro screening)

Evaluation of compounds on 

target molecule and in disease 

model in vivo

(in vivo/ex-vivo screening, Target 

engagement, efficacy study)

Pharmacological evaluation of 

candidate on disease model

Differentiate from competitor(s)

(Create pharmacological data package 

for IND/NDA filing)

Target 
identification

Lead 
optimization

Lead 
generation

Study
for NDA

Study 
for IND filing

Drug discovery phase

Target ID/ validation

Multi-Omics analysis

BI analysis

Flow cytometry

Phenotypic screening

scRNA-seq/ VISIUM

Translational research

PK/ PD/ efficacy

Tg/KO mouse

Biomarker analysis

Assay w clinical samples

In vivo assay

Autoimmune models (IBD, EAE, RA, 
etc.)

Immunophenotyping

Cytokine production

Antibody production

In vitro assay

Primary/ lined cells

Gene KO/OV model

Differentiation, Activation of 
immune cells

Immunogenicity

◼ Our strength is a variety of capabilities cultivated in small molecule drug discovery
✓ And now, we are expanding our capability for various modalities including gene and 

cell therapy in immunology field
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Strong expertise and capabilities in immunology field

PD marker

Efficacy MOA
⚫ Immunophenotyping
⚫ scell/ nuclear RNA-seq 
⚫ Cell Sorting
⚫ Flesh clinical samples

⚫ Target engagement assay
⚫ Intracellular signal transduction 

assay
⚫ PK/PD/Efficacy analysis

⚫ In vitro evaluation of 
differentiation/proliferation/ 
activation of immune cell

⚫ Autoimmune models 
⚫ Humanized model

Target 
Molecule/Bi

ology
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In vitro capabilities

◼ Wide variety of species and cell types
• Cells and biological samples from human, monkey, dog as well as rat, mouse

• In vitro evaluation of differentiation/proliferation/ activation of T cells (Th1, Th17, Treg, CD8 T)、B cells、neutrophils etc.

◼ Multiple approaches
• Immunophenotyping

✓ Quantitative analysis of immune cells in blood and tissues using 5-laser-equipped BD LSRFortessa™

• Evaluation of cell-activation

✓ Quantitative analysis of intracellular signal transduction (e.g. protein phosphorylation) using FCM、Western blotting etc.

✓ Multiple analysis of biomarkers, such as cytokines, using Bio-Plex and MSD instrument

Biochemical Pharmacology 150 (2018) 35-45IFNγ

IL
-1

7
A

Vehicle TAK-828F

《T cell differentiation》

Th17 medium
IL-17+

IFNg+

FoxP3+
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In vitro capabilities

◼ In vitro generation of TEX cells

A Human In Vitro T Cell Exhaustion Model for Assessing Immuno-Oncology 
Therapies Immuno-Oncology pp 89-101

YY1 Upregulates Checkpoint Receptors and Downregulates Type I Cytokines in 
Exhausted, Chronically Stimulated Human T Cells. Balkhi et al., iScience 2, 105–122

4 times

TEX cells: Exhausted T cell

◼ T cell exhaustion markers

《In vitro cellular assay》
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《Killing assay》 《T cell exhaustion assay》

Function Cell Output Species

Activation &
Function

BMDC LPS-stimulated cytokine production (ELISA) Mouse

Splenocyte Cytokine production (ELISA) Mouse

Th1 & Th17 Cytokine production (ELISA) Mouse / Human

Treg & iTreg
Inhibition of Teff proliferation (FACS), CFSE+ cell
(FACS) & cytokine production (ELISA)

Mouse / Human

B cell
IgM-stimulated CD86 (RT1B) & Apoptosis (sub G1 
population)

Rat / Mouse / 
Human

CD8 T cell Granzyme, perforin, IFNg (ELISA / FACS) Human / Mouse

Basophil b-hexosaminidase release Rat

Fibroblast-Like Synoviocytes (HFLS) Cytokine production (ELISA) Human

PBMC (T cell & NK cell)
TLR-stimulated cytokine production (ELISA), one-
way MLR

Human

Whole blood Cytokine production (ELISA)
Mouse / Rat / 
Monkey/Human

Cell lines & Whole blood
Phospho flow with FACS & Multi-Plex (p-p38, p-
STAT, p-p65, p-ERK)

Mouse / Rat  / 
Human

Differentiation

Th1, Th17 and iTreg from naive T 
cells

Intracellular IFNγ, IL-17, FoxP3 (FACS) & cytokine 
production (ELISA)

Mouse / Human

Th17 from memory CD4+ T cells
Intracellular IL-17 (FACS) & cytokine production 
(ELISA)

Human

CD8 T cell CFSE assay (FACS) Human

Migration
Migration of Splenocyte,
Thymocyte, B cell, Neutrophil, 
Bone marrow cell, HL-60 cell  etc.

Number of migrated cells toward CXCL12, S1P, 
CCL20, fMLP

Mouse / Rat / 
Human

《Mixed lymphocyte reaction (MLR) for cell 
therapy》

T cell proliferation & NK cell activation

✓ Splenic pan-T cells (BALB/c) x Conventional DC (C57BL6/J, 
mouse)

✓ CFSE labeled PBMC x Mitomycin-treated HLA-mismatched 
PBMC or  x cells investigated for their immunogenicity 
(iPS-derived cell, human)
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In vivo capabilities

◼ Autoimmune disease model
3 type of IBD model

MS、RA、Psoriasis、GvHD and other

◼ Humanized model
T cell, NK cell and T/NK cell engrafted

GvHD (allo/xeno models)

◼ Modality

Small molecule, Antibody, Peptide, CAR-T, ASO, mRNA etc.

◼ Evaluation

Flowcytometry, IVIS, Multiplex cytokine analysis etc.

HistopathologyDiarrhea

International Immunopharmacology (2018)

IBD (T cell transfer model) MS (EAE model)

Psoriasis (IMQ-induced model)

IBD (DSS induced model)
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PK/PD/Efficacy analysis

#1: Biochemical Pharmacology 150 (2018) 35–45
#2 : The Jackson Laboratory Japan, Inc.,  HP

◼ PK/PD
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◼ In vitro PD assay ◼ In vivo PD assay

◼ Efficacy

Th17 differentiation#1
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TAK-828F (mg/kg)

IL -17 mRNA

IL-17 mRNA expression

T cell-transferred colitis model 

Vehicle control

TAK-828 (3 mg/kg)

Host : 
SCID mouse (sever immunodeficiency mouse）

#2

Prediction of Efficacy, 
Effective Concentration 
in plasma, etc. in 
Human (Patients)
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Axcelead’s next generation humanized mouse model

✓

✓

✓

• Allogeneic CAR-T cell rejection model

• Vaccination models
• Autoimmune disease models
• Immunogenicity models

We are developing next generation humanized models

We will generate new models you are 
interested in！
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Investigation using freshly isolated human blood

Omis analysis
Single cell/Nuclear

RNAseq

Repertoire analysis
Activity-Based Protein 

Profiling
Immunophenotyping

Isolated 
cells

Human Whole Blood Whole 
blood

PBMC Plasma

Bioinformatics

One
Stop

We support drug discovery through analysis of valuable information obtained from human 
blood using various experimental platform.
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Immuno-profiling

FCM panel Gating strategy
Immuno-

phenotyping

Maker Target
CD90.1 CAR-TCD45

CD45 Lymphocyte

CD3 T cell

CD4 CD4 T

CD8 CD8 T

CD62L Naïve T

CD44 Memory T

B220 B cell

Ly6C Monocyte

CD11b Monocyte

F4/80 TAM

CD11c DC

CCR7 CCL19R

IL-7R IL-7R

T cell…

B cell

10.0%Mono/Mφ…

Neutrophil…

DC 5.6% Others 5.8%

T cell 12.1%

B cell

8.5%

Mono/Mφ

51.0%

Neutrophil

21.9%

DC

2.3%

Others 4.1%

Cancer 1

Cancer 2

Cell type classification Enrichment analysis

Flow cytometry Single cell/nuclear RNA-seq Spatial transcriptomics

＋
NGS data（tSNE）Tissue specimen

Multiplex-IHC

✓We can analyze details of 
tumor microenvironment 
with multiple assay platforms

Disperse single cell

•  Blood
•  Lymphoid tissue 
•  Other target tissue

IHC/ Visium

Gene expression analysis

Flow cytometry

Single cell RNA-seq

• Immunophenotyping

• Comprehensive profiling

Immuno-Profiling
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Flow Cytometry

Cell population analyzed so far

T cell

• CD4+/CD8+ T cells
Naïve, Effector memory,
Central memory

• Regulatory T cells (Treg)
• γδ T cells

B cell
• B cells

CD80+ or CD80-

CD86+ or CD86-

Monocyte • CD14+ monocytes

DC • Dendritic cells

NK • NK cells

Others

• Innate Lymphoid cell (ILC)
  ILC1, ILC2, ILC3

• myeloid-derived suppressor cells (MDSC)
 M-MDSC, PMN-MDSC

• Platelet

➢ Immunophenotyping ➢ Target engagement and Quantitative analysis of 
Target occupancy

CD4+T cell B cell

Evaluated antibody: anti-Receptor X antibody

Sample: Fresh Human whole blood

Binding of Labeled-Antibody to 
Receptor X

Inhibition by evaluated 
antibody (Low dose)

Inhibition by evaluated 
antibody (High dose)

Binding to labeled-anti-Receptor X antibody was inhibited the evaluated 
antibody in a concentration-dependent manner, suggesting the evaluated 
antibody binds target receptor.
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Summary

2. Multiple approaches

1. Wide variety of species and cell types

◆ Cells and biological samples from human, monkey, dog as well as rat, mouse
◆ In vitro evaluation of differentiation/proliferation/ activation of T cells (Th1, Th17, Treg, 

CD8 T)、B cells、neutrophils etc.

3. Wide variety of disease models

◆ Two kinds of T cell-transferred colitis models (anti-TNFa antibody responsive and 
resistant models) and DSS-induced colitis model

◆ EAE、RA、Psoriasis、allo/xeno-GvHD models etc.

◆Immunophenotyping
✓Quantitative analysis of immune cells in blood and tissues using 5-laser-equipped BD 

LSRFortessa™
◆Evaluation of cell-activation
✓Quantitative analysis of intracellular signal transduction (e.g. protein phosphorylation) 

using FCM、Western blotting法 etc.
✓Multiple analysis of biomarkers, such as cytokines, using Bio-Plex and MSD 

instrument)

➢ We can design and carry out the most appropriate in vitro/ in vivo studies to progress your project in inflammation 
and immunology driven diseases

Integrated Research
for Immune diseases

Mucosal 
hyperplasia

Crypt 
absence

inflammatory 
cells migration

Colitis
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Immunology Services Supported by Strong Screening and Chemistry Expertise

Target selection Hit compound ID Lead Gen. Lead Opt. Pre-clinical IND enabling

Pharma origin, 
huge, high-
quality and 
diverse library

>700
Screening

Experience >90%
Hit Ratio of 
ScreeningProven 

track record

>20
New Drug 

Applications

>100
Successful 

IND complete

⚫ Provide Eligible hit compounds for Lead Generation
⚫ Increase success possibility of drug discovery project
⚫ Minimize timeline for candidate identification

⚫ Achieve optimal IND with the fastest and minimum way
⚫ Address safety issue appropriately

⚫ Provide candidate compounds within 24 months
⚫ One-stop and all-in-one support
⚫ Avoid complicated coordination of CROs

Full capability of 
Drug Discovery



E-mail
intl_contact@axcelead.com

Please contact us for any questions!

We value your concerns and questions!

Scan to open 
our contact form

Contact Form
https://axcelead-us.com/contact-us/

Contact Us for Details
E-mail address / Contact form

mailto:intl_contact@axcelead.com
https://axcelead-us.com/contact-us/
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