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APPLICATION NOTE

Accelerating Antibody Discovery: The Powerful
Synergy of Hypercell High-Throughput Single-Celi
Sorting and Humanized Mice

Introduction: Breaking Through Traditional Limitations

In today's competitive therapeutic landscape, Pre-Clini-
cal Candidate quality and speed to IND determine
market success. Leading biopharma companies and
innovative biotech company are greatly interested in
transformative approach that delivers:

« Human antibodies without time-consuming humaniza- The Hypercell Platform
tion engineering HT Single Cell Sorting
* Months, not years from immunization to lead candidates ~ —

* Thousands, not hundreds of diverse antibodies to

oulize - 500 1 -

 Superior candidates capturing rare, high-affinity clones 7"t

traditional methods miss @ sioscronco
Try out the strategic combination of humanized transgenic e
mice with Hypercell's breakthrough droplet microfluidics tech- _ — _
nology. AbFinderAl Software

Antibody in Silico Analysis

Why This Combination Delivers Unprecedented Results

Comparison of methods in steps and time

Traditional Path > 12 months

senrair .
Mouse immunization : -
generation scre’ening

Synergistic Approach < 6 manths

Humanized mouse High-throughput Direct isolation of
immunization single-cell sorting human antibodies

Figure 1: Upper: Comparison of traditional methods and combination methods in steps
and time. Lower left: Transgenic mice adopt the original flavor replacement technology to
integrate the human variable gene pool into the endogenous locus of BALB/c mice. Lower
right: Schematic diagram of Hypercell single-cell sorting product.




Humanized mice eliminate downstream engineering:

* Human variable domains in a powerful mouse immune system

» No sequence liability issues from traditional humanization

* Maintains natural pairing and optimal binding properties
Hypercell-AbFinderAl's HT platform removes screening bottlenecks:
» Single-cell resolution prevents dominant clone bias

* Preserves natural heavy/light chain pairing

The Hypercell Solution: Redefining Antibody Pair Discovery

Our breakthrough platform combines Hypercell®'s high-throughput single B cell screening
technology with AbFinderAl™'s rapid antibody identification and characterization capabili-
ties, which dramatically shorten the timeline of therapeutic antibody discovery. By
enabling direct isolation and analysis of functional antibodies from individual B cells, the
integrated workflow delivers validated antibody candidates within just one day — stream-
lining early-stage research and accelerating the path to clinical development.

The Breakthrough Technology Platform

Immunized animal Plasma B cells Sorting Target cells recovery Bioinformatic Antibody
enrichment analysis Expression
Validation

Antibody Discovery In A Day

Instead of Months
(Targeted cell recovery can be accomplished in one day)

Figure 2: One day workflow of Hypercell

The Synergistic Approach Advantage

Traditional Approach Synergistic Approach Your Advantage

Hypercell + Humanized Mice

Time to Lead Candidates 12-18 months 3-6 months 75% faster development cycle

millions of B cells in a single
experiment, identifying tens of 1000X greater coverage
thousands of antibody candidates

Typically screens hundreds to

Screening Capacity thousands of clones

Human Antibody No affinity loss from

Requires extensive engineerin Direct isolation o
Recovery a 9 9 humanization
. . . High bability of best-in-
Rare Clone Discovery Frequently missed Routinely captured 'gher pro acla:slsy orbest-in
Development Risk High attrition in late stages Reduced sequence liabilities Lower development risk

Table 1: Performance comparison and key numbers

Case Study 1: Accelerating a Fast-Follow Strategy

The Challenge

A biotech company faced a critical timing challenge: develop a best-in-class therapeutic
antibody against a metabolic disease target already being pursued by larger competitors.
With limited resources and a tight timeline, they needed push for an aggressive timeline to
candidate selection.



The Synergistic approach Solution

1. Strategic Immunization (~5 weeks)
Transgenic mice with human variable regions were utilized and followed a targeted
immunization protocol, achieving robust 80,000 titers in just 5 weeks.

2. Streamlined Sample Processing (~60 minutes)

Our efficient workflow processed 1.2x108 spleen cells while preserving cellular integrity.
Using advanced CD138+ enrichment, we isolated antibody-secreting cells to maximize
screening efficiency.

3. Precision Single-Cell Encapsulation (~60 minutes)

We encapsulated 20,000 enriched B cells in proprietary Hypercell microfluidic droplets,
creating thousands of miniaturized screening chambers. Our patented cluster detection
system identified high-affinity binding events during controlled incubation, with real-time
microscopy confirming positive signals throughout.

Figure 2: Hypercell Immuno-aggluti-

/ @; nation assay principle. Microscope
3 (left) and schematic (right) images of
P\ N cells and Hypercell reagents in droplets.
et Q.> “““““““““““ Each single cell secretion assay takes
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4. High-Resolution Single-Cell Sorting (~90 minutes)
Hypercell Proprietary sorting algorithms analyzed droplet binding patterns, precisely
identifying high-affinity antibody-producing cells. Multi-parameter analysis distinguished
true positives from background, while gentle recovery preserved cell viability. The entire
sorting process completed in less than 2 hours—capturing all valuable B cells efficiently.

Figure 3: Hypercell Detection and
sorting principle. Left: Encapsulation
discretizes clustering chemistry in
many small partitions. The cluster
features, like size, darkness, grayscale
contrast etc. correlates with antibody’s
affinity & quantity. Right: Electromerge
triggered by cluster features followed
with microfluic isolation.

Microscopic bright field image Hypercell bright
field image

Partial view of
flow channel

5. Next-Generation Sequencing & Al-Guided Analysis (<7 days)

Using 10X Chromium technology and 5° V(D)J sequencing, we preserved critical
heavy/light chain pairing while capturing the complete antibody repertoire. Our AbFinder
Al platform identified 465 unique antibody candidates and grouped related sequences to
ensure optimal diversity for final selection.
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6. Expression & Validation (<21days)

23 diverse candidates were selected for
expression based on structural and sequence
analysis. After rapid production and purifica-
tion, binding assessments revealed exception- ¥ : T
al results: 17 antibodies (73.9%) showed R
positive binding, yielding numerous high-affini-

ty antibodies with high potential .
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Figure 4: EC50 measurement with ELISA



Case Study 2: Development of Antibodies Against A Competitive I/O Target

Experimental Process

A humanized mouse platform for immunization was adopted, combined with high-through-
put single-cell Hypercell sorting platform for selection, and utilized an Al-powered Abfiner
bioinformatics platform to analyze and recommend all candidate antibodies.

Results s
This combined approach achieved exceptional EEEE
outcomes with minimal resource investment: hoe
* Identification of 2,230 unique sequences o
within just 7 days presi
+ 96 antibodies were selected for expression Abass
as the first batch of test samples. In ELISA Absss
validation experiments, 52 antibodies (54.2%) fres
were tested positive, with 43 antibodies proee

Transform Your Antibody Discovery

The synergy between high-throughput single-cell sorting and humanized mice isn't just
incremental improvement—it's 1+1>2 accelerator in therapeutic antibody discovery.
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Start Your Discovery Revolution

Whether you're developing therapeutic antibodies, diagnostic reagents, or research tools,
our platform delivers:

* Faster time-to-candidate

* Superior antibody quality

» Greater diversity and epitope coverage

* Reduced development risk

Your next breakthrough antibody is waiting to be discovered.

Ready to accelerate your antibody program?
Contact our scientific team for a confidential consultation.

Contact us

Bioelectronica Holdings Inc.

":'_'-q"ﬁ; m? www.bioelectronica.com
== . T - e !

1-

www.bioelectronica.com LinkedIn

Email: hello@bioelectronica.com




