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Anti-GD3 and anti-KLH antibody titers by ELISA and cell surface reactivity against SK-Mel-28 by FACS after vaccination with GD3-KLH conjugate with SQS-21, SQS-21-Api
or SQS-21-Xyl. Each value represents median value of sera tested from 5 mice. Sera were drawn 7 days after the third vaccination (KLH) or fourth vaccination (GD3, FACS)
tested.

Group# Vaccine Adjuvant Dose KLH GD3 GD3 SK-MEL-28
18G IgM 1gG % Pos IgM (MFI)
1 GD3-KLH No Adjuvant NA 12,800 0 0 36%(15)
2 GD3-KLH $Qs-21 10pg 819,200 320 320 71%(137)
3 GD3-KLH 5Qs-21 20pg 819,200 640 320 92% (220)
4 GD3-KLH 5Qs-21 50pg 819,200 240 320 71%(132)
5 GD3-KLH SQS-21-Api 10pg 204,800 320 320 95% (62)
6 GD3-KLH SQS-21-Api 20pg 819,200 320 320 80% (174)
7 GD3-KLH 5Q5-21-Api 50 ug 266,240 80 160 )
8 GD3-KLH SQS-21-Xyl 10pg 819,200 320 240
9 GD3-KLH SQS-21-Xyl 20pg 819,200 640 240
10 GD3-KLH 5Q5-21-Xyl 50 pg 819,200 640 480 HO

11 GD3-KLH PQS-21 20 pg 819,200 320 320 H!\iji HO 0 HO
.. . R0

These data demonstrate that the two synthetic isomers, SQS-21-Api and SQS-21- HO io/zo
OH

HO
Xyl, are equally potent whether administered individually or as a mixture HO

comparable to that of the QS-21 isomeric ratio reported to be obtained from HO
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Fig. 5. Toxicity study in C57BL/6) female mice injected with GD3-KLH conjugate plus SQS-21-Xyl or PQS-21 adjuvant. Fig. 4. Toxicity study in C57BL/6] female mice injected with GD3-KLH conjugate plus SQS-21-Api of PQS-21 adjuvant

The saponin SQS-21-Xyl was marginally more toxic than SQS-21-Api or the SQS-21 mixture.

David Y. Gin et.al. Vaccine, 28 , 2010, 4260-4267. Preclinical evaluation
of the synthetic adjuvant SQS-21 and its constituent isomeric saponins. )

Me
Me,
O OH
O OH O (o} OH
AN A H\O4;.§L
Ve OH
2 HO ~ OH
075 ZMe L{’O‘
OH ]
o] \WOHO 3X7=0H ~OH
M
oH"®

Single Structure
QS-21-Api

€ Single structure

4 Controllable impurities
€ Unrestricted resources
€ Lower cost

¢ GMP production

¢ Self-intellectual property

QS-21 series products are available:QS-21-Xyl, QS-7,
QS-17, Other QS21 analogues and saponins
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Four Sources of QS-21
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[ Natural } [ Biosynthesis J[ Biosynthesis } Chemical
Extract in Tobacco in Yeast lem_hﬁﬂjj
Resource constraint  Complex process Complex process

Unrestricted raw materials

Low purity 20 enzymes are required Seven families of Higher purity
enzymes are required Controllable impurities .
Lowyield Low yield Low yield pS————. € Single structure
Mixtures Short-term expression Difficult to scale-up Easy to scale-up & Controllable impurities
Yield 0.0012% . ¢ GMP production
(Quillaja saponaria Molina) (glucose) & Self-intellectual
Vaccine Adjuvants: Methods and Protocols, Science. 379,2023,1252-1264 Nature Chemical Biology. 20, 2024, 493-502
Methods in Molecular Biology, vol. 1494 pro pe rty
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MPL series products are available:
Hexa-acyl-MPL
o6 Tetra-acyl-MPL, Penta-acyl-MPL,
Hepta-acyl-MPL, Other MPL
: analogues.
The length of the six carbon chains below the two sugar rings is not completely fixed. It is a mixture of

several similar molecules (mainly six compounds: tetra-, penta-, Hexa-acyl forms).
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SNAC( sodium 8-(2-hydroxybenzamino)octanoate) GMP&;EAPI

SNAC( sodium 8-(2-hydroxybenzamino)octanoate)

Sommarutide is a polypeptide drug developed by Novo Nordisk with extremely low oral bioavailability.

Novo Nordisk uses Emisphere Technologies® Eligen technology (using SNAC in Eligen technology as a accelerator, SNAC, on the other hand, is an excipient
called 8-(2-hydroxybenzoyl) sodium capylate) and Merrion Pharmaceuticals' oral GIPET (Gastro-intestinal permeation enhancement) The technology realizes
the oral administration of sommarlutide preparation
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BDSynBiotech No. 13, 1106 Mingtao 1st Road, Ba Ke Street,
Changshou District, Chongqging

Q1. Adjuvants are formulation components, but they are important components in vaccines, etc.

Do they meet API standards?

Al Our products are researched in accordance with APl related ICH guidelines, and the production factory meets GMP
production requirements. We have conducted research and control on the appearance, solubility, related substances
(process impurities and degradation impurities), elemental impurities, residual solvents, genotoxic impurities,
nitrosamine impurities, etc. of the product. We conducted research on the storage conditions and stability of the product.
We have conducted research on the synthesis process of the product, established quality standards for starting materials,
intermediates, and products, and developed a systematic quality control strategy.

Q2. Is the purpose research or medical?

A2 Our products can be used for laboratory research, clinical studies, and commercial vaccines.

Q3. Are there standards to guarantee the same quality as synthetic vaccines?

A3 Yes

Q4. Is it possible to prove that the ingredients used in vaccines do not contain unknown ingredients compared to natural
sources?

A4 Following the ICH guidelines to research, chemically synthesized excipients are unlikely to contain unknown
impurities. It will not contain any other unknown ingredients in product from natural sources.

Systematic research and control have been conducted on all possible impurities (organic impurities, inorganic impurities,
residual solvents, etc.) introduced during the process. Systematic research has been conducted on both potential and
actual impurities. For example, for actual impurities, structural confirmation was carried out and control standards were
established in accordance with ICH Q3 guideline.
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BDSyn Bio Chemical synthesis

The research on the synthesis of new materials, including QS series, MPL series,
and LNP for mRNA vaccine and other innovative materials and vaccines.
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Other QS21 analogues and saponins

@ GMPproduction
< Chongqing Bioland Pharmaceutical Co., Ltd.

BIOLAND Integrating R&D, production and sales of generic APls, intermediates and excipients.
Focuses on Illgh potency, niche products for anti-cancer drugs and pediatric drugs.
Passed the audit or on-site inspection of US FDA, EDQM and Clllna NMPA, respectively.

One-stop CDMO service for our customers. See PRODUCTS for AP/ list
https://www.biolandpharm.com/page62? |=en




