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Overview of Axcelead capability in CVM

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

Heart failure model

Kidney disease model

NASH (Steatosis/ fibrosis) model

Diabetes, obesity model

in vitro assay

iPS cell/ primary cell/ cell line

Gene KO/KI by CRISPR

Target downstream signaling 
(gene/protein expression)

Various function assay

◼ Our strength is a variety of capabilities cultivated in small molecule drug discovery
And now, we are expanding our capability for various modalities.
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Integrated biology platform for CVM in Axcelead

× ×⚫ Human iPS-derived cell
⚫ KO/ KI/ Tg mouse/rat model
⚫ PXB mouse
⚫ Immunosuppressed large 

animal model

⚫ Single cell / nucleus RNA-seq
⚫ Multi-Omics analysis
⚫ Spatial transcriptomics
⚫ Multiplex-IHC
⚫ Immunophenotyping

⚫ Cell assay
⚫ Disease model
⚫ Disease- and target-specific 

functional assay
⚫ Development of new assay 

system

Unique model
High track record of 

pharmacological study for CVM Cutting-edge technology
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Kidney disease models in Axcelead

Glomerular injury

Tubulointerstitial
injury

Vascular damage Chronic kidney disease (CKD) model

➢ Spontaneously 
hypercholesterolaemic (SHC) rat  
(Imai rat)

➢ AXCC mouse*

➢ 5/6 nephrectomized (NX) rat

➢ Glomerulonephritis Rats

➢ Adenine-loaded mouse
Fibrosis model

➢ Unilateral ureteral obstruction 
(UUO) mouse

Acute kidney injury (AKI) model

➢ Ischemia-reperfusion injury mouse

➢ Cisplatin-induced mouse

Diabetic kidney disease (DKD) model

➢ Unilateral nephrectomized db/db
mouse

ORIGINAL

ORIGINAL

Various kidney disease models with different causes

*AXCC: Axcelead DDP-generated Col4a5 R471X-Chronic kidney disease model mouse
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Original CKD model | AXCC mouse
Axcelead DDP-generated Col4a5 R471X-Chronic kidney disease model mouse

⚫ Genetically engineered mice with Col4a5 R471X mutation from a patient with Alport syndrome 
⚫ Same pathology as CKD patients and high reproducibility of disease states
• 7 weeks old - ：Albuminuria
• 17 weeks old -：Elevated BUN 
• 20 weeks old -：Decreased GFR 
• 25 weeks old -：Kidney death

⚫ Detection of drug effects by clinically used drugs

Albuminuria and effects of drug administration 
from 7 weeks of age

Urine albumin

WT mice + Vehicle (n=6)

AXCC mice + Vehicle (n=8)

AXCC mice + Irbesartan 50 mg/kg, p.o. (n=9)

Mean  SD

Significant inhibition of 
albuminuria after 2 weeks of 
ARB administration
--> Utilization for in vivo 
screening

Biochem Biophys Rep. 2018 Dec 12;17:81-86. 
doi: 10.1016/j.bbrep.2018.12.003.

AXCC mice 
(n=18)

WT mice 

(n=15)

Kidney injury and histological changes

Survival rate

Abnormal glomerular 
basement membrane

Intestinal inflammatory 
cell infiltration

Interstitial fibrosis
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NAFL/NASH (MASH) models and evaluation parameters in Axcelead

Modality

⚫ Small molecule drug
⚫ Peptide
⚫ Nucleotide
⚫ Antibody
⚫ Cell therapy 
⚫ DDS carrier

(LNP, AAV, etc.)

>50 track records  in drug efficacy 
evaluation using the NASH models

NASHNAFL

End stage  Late stageEarly stage

NASH models in
Axcelead

Evaluation
parameters

CCl4-induced fibrosis mice
Bile duct ligation mice

LDLR*1-KO mice fed choline-deficient high fat diet 

Choline-deficient high-fat diet fed mice/ rats
MC4R*2-KO mice fed western diet

Mice fed high-fat diets
KKAy mice

Endpoints

・Steatosis
・Inflammation

・Steatosis
・Inflammation
・Hepatic fibrosis

・Hepatocirrhosis
・Hepatic carcinoma

Liver injury ・Blood ALT/AST ・Histpathological evaluation

Steatosis ・Hepatic
triglyceride content

・Hepatic
triglyceride content

・ Expression of genes involved
In lipid metabolism

Inflammation    ・Blood inflammatory markers ・Expression of genes involved in inflammation
・Histopathological evaluation (e.g., macrophage infiltration)

Fibrosis ・Hepatic collagen content
・Blood TIMP-1
・Expression of genes involved in fibrosis
・Histopathological evaluation (fibrosis area)

*1 : LDLR (low density lipoprotein)、 *2 : MC4R (melanocortin 4 receptor)

Original
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Unique NASH (MASH) model | MC4R KO mice fed western diet

『Acetyl-CoA carboxylase 1 and 2 inhibition ameliorates steatosis and hepatic fibrosis in a MC4R knockout murine model of nonalcoholic steatohepatitis』
           （DOI: 10.1371/journal.pone.0228212）

Normal mice（Normal diet）＋vehicle（n=5）

MC4R KO（WD） + vehicle（n=8）

MC4R KO （WD） + GS-0976 16 mg/kg/day（n=8）
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MC4R KO mice fed western diets present with insulin resistance and obesity similar with NASH 
patients and progress from steatosis to fibrosis

Parameters

Fibrosis area
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Heart failure model in Axcelead

Heart failure model

STAGE A

No functional or 
structural heart disorder

STAGE B

A structural heart disorder but No 
symptoms

STAGE C

Previous or current symptoms of 
heart failure

STAGE D

Advanced disease

Spontaneously 
hypertensive rats

Hypertrophy: Transaortic constriction (TAC) mice 
Isoproterenol-induced mice

Monkey: I/R, MI
Pig: MI, MI

HFpEF: Dahl-salt rats
High fat diet + L-NAME mice

HFrEF: Myocardial infarction (MI) mice or rats, 
Ischemia/Reperfusion (I/R) rats

Measurements

⚫ Measurement of cardiac function (echocardiography, cardiac catheterization)
⚫ ECG measurement
⚫ Blood pressure measurement (telemetry system, tail cuff, cannulation)
⚫ Infarction size induced by I/R injury
⚫ Pathological assessment (myocardial hypertrophy, fibrosis, inflammation, etc.)
⚫ Measurement of various plasma parameters
⚫ Analysis of mRNA and protein expression in the cell and heart For mice and rats

Echocardiography

For pig and monkey
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aorta
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Hypertrophy Fibrosis

Transverse aortic constriction (TAC) mice
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Capabilities for obesity research

Animal

Diet induced obese (DIO) mice/rats ob/ob mice db/db mice

MC4R KO mice Zucker fatty rat KO/Tg rodents

Measurement

Body weight Food intake Plasma parameters (Hitachi 7180)

Omics analysis Fat/Lean mass Energy, VO2 expenditure, RQ

Blood pressure and heart rate Gastric emptying test Vomiting test (dog) 

CTA Brain pathology Echo-MRI, X-ray CT system

Microbiome analysis (16SrRNA、PCoA, metabolome analysis)

Special administration

i.c.v. injection High success rate

STAR Protocols 2, 
100725,
September 17, 
2021
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Capability for diabetes

Normoglycemia

Insulin requirement
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ty Wistar fatty (♀)

Zucker fatty

Wistar fatty (♂)

obese KK, KKAy
ob/ob

Wistar Kyoto

ICR
SD

C57BL

NOD
Akita
STZ

Hyperglycemia

GK
n-STZ

Chinese hamster
Spiny mice

OLETF
db/db

Glucose intolerance

Insulin resistance
(obese NDDM)

Impaired insulin secretion
(non-obese NDDM)

Insulin deficiency
(T1DM)

From Diabetes Research Strategy (modified)

⚫ Oral glucose tolerance test
⚫ Insulin tolerance test
⚫ Glucose clamp
⚫ Pyruvate tolerance test
⚫ Arginine-stimulated insulin secretion
⚫ Intestinal permeability test
⚫ Measurement of various plasma parameters
⚫ Analysis of mRNA and protein expression in the cell and tissue
⚫ Pathological assessment

⚫ Hepatocytes: gluconeogenesis, glycolysis, lipid accumulation

⚫ Adipocytes: differentiation

⚫ Pancreatic β cells: insulin secretion etc.

Various measurements

Cell assay Diabetes models

Use appropriate models and evaluation methods to meet your targets based on our extensive experience in the diabetes field
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Sample analysis of patients and disease models

Single cell isolation
of tissue

Gene expression/ RNA-seq

Omics analysis

IHC / visium

Single cell / nucleus RNA-seq

Flow cytometry

Obtaining nuclei from frozen tissue Visualization of cell subpopulations in brain tissue

• Library preparation

• NGS

Blood

Liver

Urine

patient

Disease model

Single nucleus RNA-seq

For detailed drug efficacy analysis, MOA analysis, etc.

Heart
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Omics platform

Proteome Phospho-proteome Lipidome MetabolomeTranscriptome

NGS

Ion Torrent S5

High resolution MS

Orbitrap Fusion Q Exactive HF-X

GC/MS/MS LC/MS/MS

Clinical or disease model samples Cultured cells

FFPE

CSF

Urine

Blood Brain

Heart

Liver

Exosome

iPS-derived neuron

Cancer cell line

Feces

Fibroblast

For biomarker research, MOA analysis, etc.

Samples for omics analysis

GCQQQ QTRAP5500



16Copyright © 2024 Axcelead Drug Discovery Partners Inc. All Rights Reserved.
Not for circulation to third parties without Axcelead Drug Discovery Partners’ permission

16

CVM 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
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We value your concerns and questions!

Scan to open 
our contact form

Contact Form
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Contact Us for Details
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