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Novel lipid: Achieving world-class nucleic acid delivery efficiency and safety

HIGH-PERFORMANCE IONIZABLE LIPID CL4H6

JSR Corporation has developed a manufacturing technology for the ionizable lipid CL4H6, which was developed in
collaboration with Dr. Hideyoshi Harashima and Dr. Yusuke Sato from Hokkaido University. Under the license for

testing and research use, we manufacture and sell CL4H®6, Lipid nanoparticle (LNPs) formulations using CL4H6 are
expected to be used for applications such as cancer treatment and gene editing.

Patented by Hokkaido University.
A signed Material Transfer Agreement (MTA) with JSR Corporation is required for purchase.
For use in pharmaceutical research and development only.

A license agreement with Hokkaido University is required for use in pharmaceutical applications.

lonizable Lipid CL4H6

lonizable lipids are used in lipid nanoparticle (LNPs) formulations to protect and deliver nucleic acids such as DNA, mRNA,
and siRNA to target sites. Encapsulated nucleic acids within LNPs are efficiently delivered to target cells, protected from
enzymatic degradation. The delivered payloads are released inside the cells and exert their functions. LNPs have attracted
significant attention due to their imnmense potential in innovative therapies based on nucleic acids.

Lipid nanoparticles using functional lipid CL4H6, developed by Dr. Hideyoshi Harashima and Dr. Yusuke Sato from
Hokkaido University, have been reported to demonstrate excellent performance in various applications such as mRNA
vaccines, nucleic acid therapeutics, and genome editing in scientific papers and publications.
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Typical Conditions for the Preparation of LNPs Formulations Using CL4H6

Prepare ethanol solutions of each lipid (CL4H6, phospholipid, PEG lipid, cholesterol) and an aqueous solution of nucleic
acid. Mix the lipid solution and nucleic acid solution using the appropriate equipment (microfluidic device, mixer, etc.).
Perform dialysis to remove ethanol. If necessary, perform size selection using filters or other methods.

Typical buffer

Lipids in EtOH . . .
IpIcst ) CL4H6-LNP for nucleic acid solution
0 1onizable Lipids || PEG Lipids i
- . QDR
D Helper Lipids “; Cholesterol Flow condition & 5}"% \W%
Yoy Acetate 25 mM 4

Oligonucleotide )

'\b or mMRNA Nitrogen-to-Phosphate Citrate 10 mM 3

in Acidic Buffer (N/P) ratio 3 ~ 11*

2 It may vary depending on the type of nucleic acid used.

References : Sato Y. Harashima H. et al., J. Control. Release, 325, 235-248 (2020)

Basic Performance of LNPs Formulation Using CL4H6

We prepared LNPs encapsulating various types of nucleic acids and evaluated their morphology by Cryo-TEM,
applicability to mRNA with various length by encapsulation efficiency, and long-term stability by particle size change over
time. From the Cryo-TEM images, we confirmed the formation of LNPs encapsulating sSIRNA and mRNA. Moreover, high
nucleic acid encapsulation efficiency was achieved even for mRNAs with different chain lengths. Furthermore, the particle
size of LNPs encapsulating siRNA was confirmed to be stable for a long period of time.

Cryo-TEM Image of CL4H6-LNPs
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Toxicity Evaluation of Lipid Nanoparticle (LNPs) Formulations Using CL4H6

CL4H6-LNPs were administered to mice, and body weight monitoring and measurement of hematological parameters were
conducted. We confirmed that there were no abnormalities observed in terms of systemic toxicity and hepatotoxicity.

References : Sato Y. Harashima H. et al., J. Control. Release, 295, 140-152 (2019)

CL4H6-LNP i.v. injections (0.3 or 1.0 mg siRNA/kg/dose)
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Expected Applications

We compared the FVII knockdown activity of MC3-LNPs (Dlin-MC3-DMA (Cas RN® 1224606-06-7) containing LNPs) and
CL4H6-LNPs containing siRNA for FVII. We confirmed superior knockdown activity of CL4H6-LNPs compared to that of
MC3-LNPs. (ED50 0.0025 mg/kg). Furthermore, a series of studies have shown potential applications of CL4H6 in cancer
immunotherapy and gene editing.

References : Sato Y. Harashima H. et al., J. Control. Release, 295, 140-152 (2019)
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Cancer Immunotherapy Using CL4H6-encapsulated siRNA LNPs Formulation

Reduction of tumor issue was confirmed.

Tumor tissue size after LNPs administration
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References : Sato Y. Harashima H. et al., J. Control. Release, 325, 235-248 (2020)

Cancer Immunotherapy Using CL4H6-encapsulated mRNA LNPs Formulation

Reduction of tumor cells was confirmed.

Tumor tissue size after LNPs administration
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References : Sato Y. Harashima H. et al., Pharmaceutics, 14, 1572 (2022)

Gene Editing Using CL4H6-encapsulated Ribonucleoprotein (RNP) LNPs Formulation

80% decrease in blood TTR concentration and high editing efficiency (70%) were confirmed.

TTR concentration in blood after Editing efficiency of TTR
Ribonucleoprotein Gene editing LNP administration gene in the liver
Cas9 protein SgRNA
1000 - 100
o= Z g N=3
0N B 2 800 4 N=3 & 75
£ g
: R 600 1 g
ot ] 5 50
}:q ‘ 400 A %
. h . g 25 B
Ribonucleoprotein-LNP 200
Target gene: TTR -
0 o4
PBS RNP encapsulated PBS RNP encapsulated
with CL4H6-LNPs with CL4H6-LNPs

References : Sato Y. Harashima H. et al., J. Control. Release, 355, 406-416 (2023)
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Disclaimer

The information in this brochure is based on publications made by Hokkaido University (*), which holds the patents for this lipid.

* Sato Y. Harashima H. et al., J. Control. Release, 325, 235-248 (2020)
Sato Y. Harashima H. et al. J. Control. Release, 295, 140-152 (2019)
Sato Y. Harashima H. et al., Pharmaceutics, 14, 1572 (2022)

Sato Y. Harashima H. et al, J. Control. Release, 355, 406-416 (2023)

When this product is used as part of the composition of a LNP formulation or other formulations, a third party might hold patents
or other intellectual property rights on the use or the composition. JSR makes no warranties of non-infringement with respect to
the use of this product in combination with any other components in a LNP formulation or other formulations. Please make sure
that you have thoroughly researched and confirmed any third-party intellectual property rights for your use of this product and
your composition including this product before use.

JSR Corporation

Shiodome Sumitomo Building

1-9-2 Higashi-Shimbashi, Minato-ku,
Tokyo 105-8640 Japan

e-mail : jsr_dds@jsr.co.jp
https://www.jsr.co.jp/jsr_e/
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