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VLP-Displayed Multi-pass Transmembrane Proteins

Virus-like particles (VLPs) originate from the capsid proteins of viruses. They are tiny nanoparticles formed by the
self-assembly of one or more types of capsid proteins. VLPs do not contain the infectious viral genome, making them
relatively safe during production operations. With technological advancements, VLPs have demonstrated significant
advantages in presenting antigens for the discovery of antibodies against challenging targets due to their effectiveness in
efficiently activating both humoral and cellular immune responses in the body.
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Figure 1. How the VLP displays multi-transmembrane proteins.

We have successfully developed a series of full-length multi-pass transmembrane proteins displayed on VLPs. These
targets include Claudin 18.2, GPRC5D, Claudin 6, CD20, and more. Our VLP-displayed proteins overcome the technical
barriers of membrane protein expression and stability. Additionally, the VLP structure increases immunogenicity of the
target antigen for immunization campaigns. Our VLP proteins have undergone rigorous biological activity verification
including SPR, BLI, and ELISA. These products feature high sensitivity, high specificity, and high stability.
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VLP | Product Applications

S N A

Animal In vitro efficacy and . . ELISA, SPR, BLI and
. . . Antibody Screening :
Immunization Pharmacokinetic Studies other analytical tests
VLP | Product Performance Validation
ELISA | Claudin18.2 VLP SPR | Biotinylated Claudin 18.2 VLP
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Figure 2. ELISA data confirms that Human Claudin 18.2 VLP can bind to Figure 3. SPR data confirms that Biotinylated Human Claudin 18.2 VLP can
Anti-Claudin 18.2 antibody with an EC50 value of 9.8ng/mL. specifically bind to Anti-Claudin 18.2 antibody with an affinity constant of 1.28 nM.
Catalog No. CLD-HE1822 Catalog No. CLD-HE1822B
BLI | Biotinylated Claudin 18.2 VLP SPR | Biotinylated GPRC5D VLP
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Figure 4. BLI data demonstrates high binding affinity (KD=5.73E-10 M) of Figure 5. SPR data confirms that Biotinylated Human GPRC5D VLP can
Biotinylated Human Claudin 18.2 VLPs to streptavidin-labeled probes. specifically bind to Anti-GPRC5D antibody with an affinity constant of 0.30 nM.
Catalog No. CLD-HE1822B Catalog No. GPR-HMO5PB
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Nanodisc-Displayed Multi-pass Transmembrane Proteins

KACTUS Copolymer Nanodiscs are a novel technology displaying membrane proteins in native conformations. Traditional
membrane scaffold protein nanodiscs rely on detergents for membrane protein extraction and stabilization for
reconstitution. Our innovative approach allows copolymer nanodiscs to be prepared directly from cells with detergent-free
extraction. Our Nanodisc products offer mammalian-expressed full-length solubilized membrane proteins for analytical
assays including ELISA, SPR, and BLI.

Nanodisc Structure & Expression
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Figure 7. Schematic diagram of copolymer nanodisc expression and purification.

Nanodisc | Product Advantages
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Nanodisc | Applications
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. . In vitro . . ELISA, SPR,BLl and
Antibody Panning Pharmacokinetic Studies Antibody Screening other analytical tests

Nanodisc | Product Performance Validation

ELISA | GPRC5D Nanodisc ELISA | Biotinylated GPRC5D Nanodisc
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’ : ; Figure 9. Human CD3E&CD3D was immobilized on the plate, followed by

Figure 8. ELISA data demonstrates Human GPRC5D Nanodisc can bind to

A ngti-GPRC5D antibodly with an EC50 of 49ng/mL. Anti-Human CD3xGPRC5D Bispecific Antibody binding, followed by
Biotinylated Human GPRC5D Nanodisc. Results demonstrate quality

Catalog No. GPR-HM15P performance in ELISA to of the nanodisc to Anti-Human CD3xGPRC5D

bispecific antibody with an EC50 of 0.28 ug/mL.

Catalog No. GPR-HM45PB

BLI | Biotinylated GPRC5D Nanodisc SPR | GPRC5D Nanodisc
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Figure 10. BLI data demonstrates Biotinylated Human GPRC5D Nanodisc can Figure 11. SPR data demonstrates Human GP R_C5D Nanodisc can bind to
bind to Anti-GPRC5D Antibodly with high affinity (KD=116nM). Anti-GPRCSD Antibodly with a high affinity (KD = 147nm).
Catalog No. GPR-HM45PB Ezilzgibie, CAAHRE
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Application of GPRC5D Copolymer Nanodisc in Isolating
GPRC5D Binders for Yeast Display Antibody Discovery

Our Copolymer Nanodisc effectively facilitated the identification of high-binding anti-GPRC5D antibody clones via yeast
display. The Biotinylated GPRC5D Nanodisc (Cat No. GPR-HM45PB) showed strong and specific binding interactions with
various monoclonal antibodies (mAb) displayed on yeast cells, as evidenced by significant fluorescence signals across
multiple antibody clones at different GPRC5D membrane protein concentrations. Importantly, the GPRC5D Nanodisc
displayed no binding to control yeast cells, underscoring its suitability for selective yeast display screening.
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Row | mAb-displayed on yeast

A Rabbit Anti-GPRC5D Clone 1 Fab

B Rabbit Anti-GPRCSD Clone 2 Fab

C Rabbit Anti-GPRC5D Clone 3 Fab

D Rabbit Anti-Negative Control 1 Fab

E Rabbit Anti-Negative Control 2 Fab

F Human Anti-GPRC5D Clone 4 scFv

G Human Anti-GPRC5D Clone 5 scFv

Column | Antigen (in duplicates)

1-2 Unstained

3-4 Display and Secondary Detection Only

5-6 100 nM Biotinylated GPRC5D Nanodisc

7-8 100 nM Biotinylated Negative Control Nanodisc
9-10 25 nM Biotinylated GPRC5D Nanodisc

112 25 nM Biotinylated Negative Control Nanodisc

650: Streptavidin-APC
PE: PE Anti-IgG

Figure 12. Plate view for Biotinylated GPRC5D Nanodisc binding various mAb displayed on yeast. Most mAb clones showed significant binding to the Biotinylated
GPRC5D Nanodiscs and negative controls showed minimal or no binding, indicating specificity of the antibody clones for GPRC5D.
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Yeast: Rabbit Anti-GPRCSD Clone 1Fab
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Y-axis: GPRC5D or negative control biotinylated nanodisc (100 nM or 25 nM) + Streptavidin-APC
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Figure 13. Biotinylated GPRC5D Nanodisc binding Rabbit Anti-GPRC5D Clone 1 Fab. Results show Rabbit Anti-GPRC5D Clone 1 Fab displayed on yeast
cells binds with high specificity to Biotinylated GPRC5D Nanodiisc.
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Custom VLP & Nanodisc Services

We offer innovative customized solutions for studying difficult-to-express target antigens displayed on VLLPs or Nanodiscs.
These platforms provide a stable and controlled environment, enabling detailed analysis of protein structure, function, and
interactions. Our custom services include full-length membrane protein expression on your choice of display platform (VLP
or Nanodisc), choice of biotinylation or fluorescent labeling, choice of expression system, bulk quantities, and optional SPR
analytical services.

Service Features:

€c

8 weeks turnaround time HEK293 Expression Full-Length Protein
CXC R4 V L P I mmu nizatio n Dosag e Detection of Antiserum 1:3 to 1:300 dilution
& Antiserum Generation 5 Injection Amt

—®- 05ugVLP
Our team has expressed full-length CXCR4, a )
complex GPCR protein characterized by its seven
transmembrane domains, on VLPs and
demonstrated successful antiserum generation
even with low dosages of CXCR4 VLP (0.5ug).
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Figure 14. An immunization dose-range study showing as low as
0.5ug VLP can produce a strong immune response.

Areas of Expertise

[ GPCRs Solute Carriers 4HB/Tetraspanins A
CCR2b CBi1 GPRC5D SLC1A4 SLC16A3 Claudin1 Claudin18.2
CCR4 cB2 A2AR SLC1A5 SLC34A2 Claudin 3 CD20
CCR5 CXCR4 BILF1 SLC7A1 SLC40A1 Claudin 6 TM4SF1
CCR6 GPR75 MRGPRX2 SLC15A4 SLC44A4 Claudin 9
CCR7 GPR77 SSTR2 SLC13A5 SLC59A1
CCR8 GLP-1R GCGR SLC16A1
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Product List

s

~

Catalog No. Product Species Tag Express System
A2R-HM1N1 A2AR Nanodisc Human C-His HEK293
CNR-HMOO1 Cannabinoid receptor 1VLP Human -- HEK293
CCR-HM02BB Biotinylated CCR2b VLP Human -- HEK293
CCR-HM02B CCR2b VLP Human -- HEK293
CR4-HM1N122 FITC-equivalent CCR4 Nanodisc Human C-His HEK293
CCR-HM107 CCRY7 Nanodisc Human C-His HEK293
CD33-HM1N144 | CD133 Nanodisc Human C-His HEK293
CD2-HM122 CD20VLP Human -- HEK293
CD2-HM1IN37 CD20 Nanodisc Nanodisc Human C-His HEK293
CD2-CM124V CD24VLP Cynomolgus -- HEK293
CD2-HM124V CD24VLP Human -- HEK293
CLD-HM40NB Biotinylated Claudin 18.2 Nanodisc Human N-His,C-Avi HEK293
CLD-HE1822B Biotinylated Claudin 18.2 VLP Human -- HEK293
CLD-HM182FB | FITC-equivalent Biotinylated Claudin 18.2 VLP | Human -- HEK293
CLD-HM10ON FITC-equivalent Claudin 18.2 Nanodisc Human N-His HEK293
CLD-HMOP9 FITC-equivalent Claudin 18.2 VLP Human -- HEK293
CLD-HE1822 Claudin18.2 VLP Human -- HEK293
CLD-HM006B Biotinylated Claudin 6 VLP Human -- HEK293
CLD-CM006 Claudin 6 VLP Cynomolgus -- HEK293
CLD-HMO0O06 Claudin 6 VLP Human -- HEK293
CLD-MMO006 Claudin 6 VLP Mouse -- HEK293
CLD-HMO009 Claudin 9 VLP Human -- HEK293
GPC-HMO003 GPC3 (438-554) VLP Human -- HEK293
GPC-HEO05 GPC3VLP Human -- E.coli
GPR-HM45PB Biotinylated GPRC5D Nanodisc Human C-His-Avi HEK293
GPR-HMO5PB Biotinylated GPRC5D VLP Human -- HEK293
GPR-HM15P GPRC5D Nanodisc Human C-His HEK293
GPR-HMO5P GPRC5D VLP Human -- HEK293
GPR-CMO5P GPRC5D VLP Cynomolgus -- HEK293
GPR-MMOQO5P GPRC5D VLP Mouse -- HEK293
LGR-HM10N LGR-4 Nanodisc Human C-His HEK293
MR2-HM1N118 MRGPRX2 Nanodisc Human C-His HEK293
SL7-HMOP29 FITC-equivalent SLC7A1VLP Human -- HEK293
STR-HM1N1 SSTR2 Nanodisc Human C-His HEK293
STR-HMO002 SSTR2VLP Human -- HEK293
TSF-HMOON TMA4SF1 Nanodisc Human N-His HEK293
TSF-HM002 TMASF1VLP Human -- HEK293
GPR-HMO05CB Biotinylated VLP Control N/A -- HEK293
CON-HMOP34 FITC-equivalent VLP Control N/A -- HEK293
\VLP-HMOOC VLP Control N/A - HEK293 )
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CliniSciences Group

Austria ©

Company: CliniSciences GmbH
Address: Sternwartestrasse 76, A-1180
Wien - Austria

Telephone: +43 720 115 580

Fax: +43 720 115 577

Email: oesterreich@clinisciences.com
Web: https://www.clinisciences.com

Company: CliniSciences ApS
Address: Oesterbrogade 2286, st. 1,
Copenhagen, 2100 - Denmark
Telephone: +45 89 888 349

Fax: +45 89 884 064

Email: suomi@clinisciences.com
Web: https://www.clinisciences.com

Iceland

Company: CliniSciences ApS
Address: Oesterbrogade 226, st. 1,
Copenhagen, 2100 - Denmark
Telephone: +45 89 888 349

Fax: +45 89 884 064

Email: island@clinisciences.com
Web: https:/iwww.clinisciences.com

Netherlands c
Company: CliniSciences B.V.

Address: Kraijenhoffstraat 137A,
1018RG Amsterdam, Netherlands
Telephone: +31 85 2082 351

Fax: +31 85 2082 353

Email: nederland@clinisciences.com
Web: https://www.clinisciences.com

Portugal e

Company: Quimigen Unipessoal LDA

Address: Rua Almada Negreiros, Lote 5, Loja 14,

2615-275 Alverca Do Ribatejo - Portugal
Telephone: +351 30 8808 050

Fax: +351 30 8808 052

Email: info@quimigen.com

Switzerland

Company: CliniSciences AG

Address: Fracht Ost Flughafen Kloten
CH-8058 Ziirich - Switzerland
Telephone: +41 (044) 805 76 81

Fax: +41 (044) 805 76 75

Email: switzerland@clinisciences.com
Web: https://www.clinisciences.com

Company: CliniSciences S.R.L
Address: Avenue Stalingrad 52, 1000
Brussels - Belgium

Telephone: +32 2 31 50 800

Fax: +32 2 31 50 801

Email: belgium@clinisciences.com
Web: https://www.clinisciences.com

France @

Company: CliniSciences S.A.S
Address: 74 Rue des Suisses, 92000
Nanterre- France

Telephone: +33 9 77 40 09 09

Fax: +33 977 40 10 11

Email: info@clinisciences.com
Web: https://www.clinisciences.com

Ireland O

Company: CliniSciences Limited

Address: Ground Floor, 71 lower Baggot street
Dublin D02 P593 - Ireland

Telephone: +353 1 6971 146

Fax: +353 1 6971 147

Email: ireland@clinisciences.com

Web: https://www.clinisciences.com

Norway %
Company: CliniSciences AS

Address: c/o MerVerdi Munkerudtunet 10
1164 Oslo - Norway

Telephone: +47 21 988 882

Email: norge@clinisciences.com

Web: https:/iwww.clinisciences.com

Spain o)

Company: CliniSciences Lab Solutions
Address: C/ Hermanos del Moral 13
(Bajo E), 28019, Madrid - Spain
Telephone: +34 91 269 40 65

Fax: +34 91 269 40 74

Email: espana@clinisciences.com
Web: hitps://www.clinisciences.com

UK
Company: CliniSciences Limited
Address: 11 Progress Business center, Whittle
Parkway, SL1 6DQ Slough- United Kingdom
Telephone: +44 (0)1753 866 511

or +44 (0) 330 684 0982
Fax: +44 (0)1753 208 899
Email: uk@eclinisciences.com
IWeb: https://www.clinisciences.com
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Denmark

Company: CliniSciences ApS
Address: Oesterbrogade 226, st. 1,
Copenhagen, 2100 - Denmark
Telephone: +45 89 888 349

Fax: +45 89 884 064

Email: danmark@clinisciences.com
Web: https://www.clinisciences.com

Germany

Company: Biotrend Chemikalien GmbH
Address: Wilhelm-Mauser-Str. 41-43,
50827 Kdln - Germany

Telephone: +49 221 9498 320

Fax: +49 221 9498 325

Email: info@biotrend.com

Web: https://www.biotrend.com

Italy
Company: CliniSciences S.r.l
Address: Via Maremmana inferiore 378

Roma 00012 Guidonia Montecelio - Italy

Telephone: +39 06 94 80 56 71

Fax: +39 06 94 80 00 21

Email: italia@clinisciences.com
Web: https://www.clinisciences.com

Poland
Company: CliniSciences sp.£.0.0.

O

-

Address: ul. Rotmistrza Witolda Pileckiego 67

lok. 200 - 02-781 Warszawa -Poland
Telephone: +48 22 307 0535

Fax: +48 22 307 0532

Email: polska@clinisciences.com
Web: https://www.clinisciences.com

Sweden

Company: CliniSciences ApS
Address: Oesterbrogade 226, st. 1,
Copenhagen, 2100 - Denmark
Telephone: +45 89 888 349

Fax: +45 89 884 064

Email: sverige@clinisciences.com
Web: https://www.clinisciences.com

USA
Company: Biotrend Chemicals LLC
Address: cfo Carr Riggs Ingram,

500 Grand Boulevard, Suite 210 Miramar

Beach, FL 32550- USA

Telephone: +1 850 650 7790

Fax: +1 850 650 4383

Email: info@biotrend-usa.com
Web: https://www.biotrend-usa.com
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