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Introduction of SmAbTM Platform 

SmAb: Single cell-based, Speedy platform delivers Superior mAb to customers. 

Culture  & Primary Screening: ELISA, WB, 
FACS & other Functional Assay

Cell Enrichment & 
Sorting

Immunized animals, 
human Splenocytes

PBMC

OR

• VH & VL cloning from positive clones
• Express in mammalian cell lines
• Secondary Screening

• Purify recombinant mAb from 
positive clones

• Validation
Production scale-up

3 - 4 Weeks

5 Weeks

Laser

Primary 
Screening

Final Validation

Best mAbs for clients’ designated 
applications
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SmAbTM platform 

SmAb: Single cell-based, Speedy platform delivers Superior mAb to you
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Advantage of Rabbit Monoclonal Antibody

Unique Immune System

Highly diverse B repertoire
- gene conversion rate
- rich allotypes
- diverse VH
- longer CDR3 in light chain

ü High Affinity: ~ 10 times higher than mouse mAbs

ü High Specificity: Ideal for IHC staining.

ü Great Diversity: board epitope recognition and 

conformational epitope recognition.

Reference:
1. Kennedy DE, Witte PL, Knight KL. Bone marrow fat and the decline of B lymphopoiesis in rabbits. Dev Comp Immunol. 2016 May; 58: 30–39.
2. Justus Weber, Haiyong Peng and Christoph Rader. From rabbit antibody repertoires to rabbit monoclonal antibodies. Experimental & Molecular Medicine (2017) 49

More categories of CD1 

Excellent Presentation for Hapten Antigen. Ideal for:

• Post-translational modification site specific antibodies

• Anti Small Chemical Compound Antibodies

• Anti nucleotide (DNA/RNA) Antibodies

• Polysaccharides
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Comparison of Antibody Development Technologies

 Hybridoma Phage/Yeast Display Single B Cell sorting/cloning

Start Material Spleen Spleen or PBMC Spleen or PBMC

Screening Time > 12 weeks 6 weeks 3 weeks

Efficiency Low Medium High

Antibody heavy & light chain pairing Natural Artificial Natural

Final Delivery Hybridoma Plasmids carrying mAb sequences Plasmids carrying mAb sequences

Stability of Final Products Low High High

Sequences of mAb Unknown Known Known

mAb Diversity Medium Low High

Host Species Mouse, Rat, Rabbit
Mouse, Rat, Rabbit, Llama, 

Human ………

Mouse, Rat, Rabbit, Monkey, 

Human ………
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Comparison of Single B cell Based Antibody Development Platform

Vendor Recombinant Ab development 
platform

Major innovation Pros and Cons

Abcam  RabmAb® Technology

Hybridoma RabmAb: Rabbit antibody-secreting B cell fusion with propriotary partner cells (240E-W2, 
US patent 742987) 
NGS based RabmAb® Technology: Direct B cell IgG gene library generation and NGS, large 
bioinformatics 
B cell cloning RabmAb® Technology: Direct cloning of antibody genes from single B cells by RT-PCR 
and PCRs and the in vitro recombinant expression verification

Pros：Successful case experience

Cons：delayed functional assay 
validation, high cost

SinoBiological Single B Cell Antibody Discovery Direct cloning of antibody genes from single B cells by RT-PCR and PCRs and the in vitro 
recombinant expression verification

Pros：No innovation

Cons：delayed functional assay 
validation, high cost, time 
consuming

Genescript MonoRab™ Secreting B cell fusion with propriotary partner cells for single B cell expansion Pros：relative lower cost, early 
screening by functional assay, high 
efficiency in positive B cell clone 
identificaiton 

Cons: not natrual B cell expansion

ABclonal SmAb® Technology Direct  B cell in-vitro culture and expansion. In this technology, an optimized rabbit culture medium 
is used to culture the individual rabbit B lymphocytes obtained by sorting. The B cells are stimulated 
to proliferate in vitro and secrete a sufficient amount of antibody IgG for primary screening. 

Pros：relative lower cost, early 
screening by functional assay, high 
efficiency in positive B cell clone 
identificaiton 

Cons: natrual B cell
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One-stop Antibody Development Services

Antigen design
    - Cell Immunization
    - VLP Immunization
    - mRNA immunization
Antigen production
    -mammalian system

SmAb® platform 
    -Rabbit
    - Llama
    - Porcine
    -Monkey
    -Human

Fab cloning
Class switch
ScFv construct
Ab sequencing
Ab humanization

Transient expression
Stable cell line
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Target Customer Segments

Rabbit Monoclonal 
Antibody

In Virto 
Diagnostics, 

IVD

Applications:
ü High Sensitive In Vitro Diagnostic 

Immunoassay Development

Anti-Idiotope 
Antibodies (anti-ID 

Antibodies)

Applications:
ü Pharmacokinetic (PK) 

Studies
ü Immunogenicity Analysis
ü Vaccine development

Academic Research

--- Tool Antibody

Therapeutic 

Antibodies

Especially ideal For:
ü Hapten
ü High conserved epitope
ü Post-translational modification
ü Poor immunogenicity in mouse
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ABclonal Recombinant Rabbit mAbs for Biopharma
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Service workflow
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Timeline of Antibody Development Services

Deliverables during service process :

ü Anti-serum for each rabbit before- and after-immunization 

ü Single B cell supernatant (ELISA positive)

ü LEM (Linear expression model) supernatant (ELISA positive)

Final Deliverables:

ü Final Report

ü 100 µg of each recombinant rabbit monoclonal antibody (ELISA positive)

ü Antibody expression plasmid of selected positive clone

ü Sequence of antibody genes of selected positive clone

Deliverables:

ü Final Report 

ü 2 mg of purified antibodies

ü Immuogens: protein (0.1mg), peptides (2mg)
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FAQ of Antibody Development Services

• Q1: What information does the customer need to provide for custom antibody development?

• A1: ABclonal will provide standard service information collection form for customer, including the expected applications of the customized antibody, the customer's 
specified requirements for the antibody, antibody type (monoclonal or polyclonal antibody), species of samples, gene ID, gene sequence (protein sequence), etc.

• Q2: What analysis does the antigen design report include?

• A2: Protein specificity analysis, protein conservation analysis, signal peptide prediction, hydrophilicity, immunogenicity and epitope exposure, secondary structure 
prediction, tertiary structure analysis, antigenicity analysis-linear B cell epitopes, antigen type and antigen region selection suggestions, etc.

• Q3: What are the characteristics of different types of antigens? 

• A3: Recombinant proteins generally have multiple antigenic determinants, some of which are sequence determinants, and some are structural determinants. The 
polyclonal antibody obtained by immunizing animals with recombinant protein is a mixture of antibodies against each antigenic determinant, which can be used to 
detect natural structure or denatured target protein. Recombinant protein antigens are often more immunogenic and can stimulate animals to have a strong 
immune response. In order to improve the possibility of target protein expression and the convenience of purification, we often select to express a small fragment 
of the target protein, such as a specific domain.

• Peptides are selected epitopes predicted by various software, and antibodies with strong specificity and low cross-reactivity can be prepared through epitope 
selection. It is economical and fast to use synthetic peptides as antigens, but there is a risk of weak or non-reactive peptides due to the improper selection. 
Therefore, when preparing antibodies from peptide antigens, two or three different peptides are often alternative to ensure the success rate of antibody selection.

• Q4: What is the method of antibody purification?

• A4: Antigen affinity purification is used in preparation of polyclonal antibodies, and Protein A/G purification is used in preparation of monoclonal antibodies.
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FAQ of Antibody Development Services

• Q5: In the whole process, in which steps do we need the customer to participate?

• A5: For polyclonal antibody, we just need the customer to test the final delivered antibody and give feedback. 

• For monoclonal antiobody, the tests that will need the customer including

ü  Anti-serum for each rabbit before- and after-immunization 

ü Single B cell supernatant (ELISA positive)

ü LEM (Linear expression model) supernatant (ELISA positive)

ü Final delivered antibody

• Q6: What kind of after-sales technical support can ABclonal provide to the customer?

• A6: If the antibody test results are not satisfactory, we will provide the technical support form for troubleshootign, we suggest the customer repeating the 
experiment based our first-round suggestions. If you still have problem with this antibody, we will recall the antibody back to perform in-house test and provide 
sound solutions further.
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Successful cases
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Case 1: High Affinity Rabbit Monoclonal Antibodies

Hypersensitive High Specificity

Sensitivity: ~ 0.7pg/ml

Clone 2B5

Clone 8G8

Clone 
number koff(1/s) kon(1/Ms) KD(M)

2H5 5.25 X 10-4 5.83 X 105 8.99 X 10-10

8G8 3.75 X 10-4 1.28 X 106 2.93 X 10-10

Affinity Measured by Biacore 3000

Rabbit anti-hIL2 Monoclonal Antibodies Rabbit anti-hIL6 Monoclonal Antibodies

Hypersensitive High Specificity

Affinity Measured by Biacore 3000

Clone 3D7

Clone 2F1

Clone 
number Koff(1/s) Kon(1/Ms) KD(M)

3D7 1.34 X 10-5 3.57 X 106 3.75 X 10-12

2F1 3.28 X 10-4 4.19 X 105 7.80 X 10-10
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Case 2: Anti-Hapten Rabbit Monoclonal Antibodies

Rabbit Anti-Dinitrophenyl (DNP) Monoclonal Antibody

A hapten used in vaccine preparation

Rabbit #1 Pre-bleed
Rabbit #1 Bleed I
Rabbit #1 Pre-bleed
Rabbit #1 Bleed I
Rabbit #1 Pre-bleed
Rabbit #1 Bleed I
Neg Ctrl

Ra #1 Bleed I + DNP

Ra #1 Bleed I only
Ra #2 Bleed I + DNP

Ra #2 Bleed I only

Ra #3 Bleed I + DNP

Ra #3 Bleed I only

After One Month Immunization with KLH conjugated DNP

Regular ELISA with BSA conjugated DNP Competition ELISA with BSA conjugated DNP

1920 single B cell clones
234 positive clones (12.2%)

Regular ELISA with BSA conjugated DNP Competition ELISA with BSA conjugated DNP

Affinity Measured by Biacore 3000
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Case 3: Rabbit mAb For Post-translational Modification Site

1536 Single B cell clones

117   Phosphorylated peptide positive/non-  phosphorylated 
peptide negative clones

Sort with phosphorylated peptide

Randomly pick 11 clones for mini-WB

Lysates:     -    +        -     +       -     +        -     +

mAb dilution: 1 ug/ml each clone

-: negative lysate: non-phosphorylated  target protein

+: positive lysate, phosphorylated  target protein

WB with final purified 4 clones

Rabbit Anti-pY240-PTEN Specific Antibody
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Case 4: Anti-Idiotype (Anti-ID) Rabbit mAb Development

flow-through 
peak

Elution 
Peak

Column: mAbSelect Sure 
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Humanized mAb (full IgG)

Neg CtrlIC50

Pre-bleed
Bleed I
Bleed II
Neg Ctrl

1920 Single B cell clones
382   Positive Clones (rate 20%)

160 blocking anti-ID clones (Type 1)

222 non-blocking anti-ID clones （Type 2)

Randomly Pick 5 clones (3 Type 1 & 2 Type 2)

Regular ELISA Inhibition ELISA

Regular ELISA Inhibition ELISA

Validation of Immunized SerumPilot Study 
---- Measure IC50 of humanized mAb 

binding to its antigen

Fab Antigen Preparation

ü Type I: blocking

ü Specific to paratype

ü Blocking antibody-antigen 

binding

ü Measure free therapeutic 

antibody in blood

ü Type II: non-blocking

ü No binding to paratype

ü Not block antibody-antigen 

binding

ü Measure total level of  

therapeutic antibody in blood

ü Type III: non-blocking

ü Specific to antibody/antigen complex

ü Not block antibody-antigen binding

ü S p e c i f i c a l l y  m e a s u r e  l e v e l  o f  

antibody/antigen complex in blood

Anti-ID Rabbit Monoclonal Antibodies Development For Traditional Therapeutic Antibody
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Case 4: Anti-Idiotype (Anti-ID) Rabbit mAb Development

1920 Single B cell clones
192   Positive Clones (rate 10%)

16 blocking anti-ID clones (Type 1)

176 non-blocking anti-ID clones （Type 2)

Anti-ID Rabbit Monoclonal Antibodies Development For scFv

Biotin scFv + PE-streptavidin

PE-streptavidin only

Non-Staining

Pre-bleed
Bleed I
Bleed II
Neg Ctrl

50ug/ml Bleed II pAb + 0.5 
ug/ml biotin scFv

25ug/ml Bleed II pAb + 0.5 
ug/ml biotin scFv

5ug/ml Bleed II pAb + 0.5 
ug/ml biotin scFv

Randomly Pick 4 clones (3 Type 1 & 1 Type 2)

ELISA Titer Blocking Activity Measured by FACS

5A10 9B6 5A2 2E11
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Case 5: Therapeutical Antibody Development

Rabbit Anti-hCD40 Agonist Antibody Discovery

CD40-CD40L Signal Pathway

APX0005, first rabbit 

monoclonal antibody original 

anti-CD40 therapeutical 

antibody in Phase II study

https://www.apexigen.com/

Rabbi #1 Pre-bleed
Rabbi #1 bleed I
Rabbi #1 bleed II
Rabbi #2 Pre-bleed
Rabbi #2 bleed I
Rabbi #2 bleed II
Neg Ctrl Rabbit #2 Bleed II (1:1000) 

Rabbit #1 Bleed II (1:1000)  

2o Ab only

Non-staining control

ELISA Titer FACS Validation in Daudi Cell

431 positive clones (37%)

56  FACS clones

1152 Single B cell clones

26  Function clones (Antagonist)

 Select 147 B cell sups for further Assay

Untreated Ctrl mAb Clone 1A8 
(5ug/ml)

Clone 1A8 
(1ug/ml)

Clone 8G3 
(5ug/ml)

Clone 8G3 
(1ug/ml)

Clone 9C1 
(5ug/ml)

Clone 9C1 
(1ug/ml)

hCD40L 
(500ng/ml)

hCD40L 
(100ng/ml)

CD
86

MHC II

PMBC Stimulation Assay

In Vitro Reporter Assay

Pos Ctrl (hCD40L Trimmer protein)

Rabbit Anti-hCD40 mAbs

Neg Ctrl
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Multiplex Assay Platform and Application



Leader in Biomolecular Solutions for Life 
Sciences

Working Principle of Multiplex Assay Platform 01

Contents Merits of Multiplex Assay Platform 02

Applications of Multiplex Assay Platform 03
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Development of Immunoassays 

microplate Slide based-chips Microsphere-based AssaySingle tube

1960s 1997 19991900s

T
h
r
o
u
t
h
p
u
t

1988

Direction: high-throughput and automatic
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Working Principle

Based on Sandwich Assay working,  capture Ab is 
covalently conjugated to color coded microsphere 
beads, each type of beads corresponding to one 
target

Captured analytes are subsequently detected 
using a cocktail of biotinylated detection 
antibodies specific to each analyte and a 
streptavidin-phycoerythrin conjugate. 
phycoerythrin conjugate is excited by green laser 
(532nm), while the beads will give signals when 
they are excited by red laser (635nm). 

Sheath fluid

Dual-laser flow-based detection instrument

Based on Sandwich Assay working,  capture Ab is 
covalently conjugated to color coded microsphere 
beads, each type of beads corresponding to one 
target

Captured analytes are subsequently detected 
using a cocktail of biotinylated detection 
antibodies specific to each analyte and a 
streptavidin-phycoerythrin conjugate. 
phycoerythrin conjugate is excited by green laser 
(532nm), while the beads will give signals when 
they are excited by red laser (635nm). 

Traditional sanwich ELISA examines one single target in one well 
in one test reaction individually
Traditional sanwich ELISA examines one single target in one well 
in one test reaction individually

Multiplex assay = multiple ELISA in one well with one same sample
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Merits of Multiplex Assay Platform
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Application of Multiplex Assay Platform
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Pre-defined Panels of Multiplex Assay
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Case Study: Multiplex Assessment of Cytokine Storm

Cytokine. 2021 Jun;142:155478. doi: 10.1016/j.cyto.2021.155478. 

Available panel from ABclonal
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Case Study: Multiplex Assessment of SARS-CoV-2 Abs

Clinical Biochemistry 97 (2021) 54–61
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Lancet Microbe. 2021 Feb;2(2):e60-e69. doi: 10.1016/S2666-5247(20)30197-X.

Case Study: Multiplex Assessment of SARS-CoV-2 Abs
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COVID-19 related ELISA Kits

Target Cat. No. Product Name Sensitivity Assay Range

Spike S1-RBD RK04135 SARS-COV-2 Spike RBD Protein ELISA Kit 6.32 pg/mL 15.6-1000pg/ml

Spike S1-RBD RK04137 SARS-COV-2 Spike RBD Protein IgG Antibody ELISA Kit Qualitative analysis Qualitative analysis

Spike S1-RBD RK04144 SARS-COV-2 Spike RBD Protein Antibody ELISA Kit Qualitative analysis Qualitative analysis

Spike S1-RBD RK04149 SARS-CoV-2 Inhibitor Screening Kit (RBD) 0.112 ug/mL 0.312-20ug/ml

Spike S1 RK04138 SARS-COV-2 Spike S1 Protein IgG Antibody ELISA Kit Qualitative analysis Qualitative analysis

Spike S1 RK04145 SARS-COV-2 Spike S1 Protein Antibody ELISA Kit 157.2 pg/mL 0.78-50ng/ml

Spike S1 RK04154 SARS-CoV-2 Spike S1 Protein ELISA Kit 32.22 pg/mL 78.1-5000pg/ml

S1+S2 ECD (S-ECD) RK04156 SARS-COV-2 S1+S2 ECD (S-ECD) Protein IgG ELISA Kit Qualitative analysis Qualitative analysis

S1+S2 ECD (S-ECD) RK04158 SARS-CoV-2 S1+S2 ECD (S-ECD) Protein Antibody ELISA Kit 1.22 ng/mL 3.12-200 ng/mL

S1+S2 ECD (S-ECD) RK04159 SARS-CoV-2 S1+S2 ECD (S-ECD) Protein ELISA Kit 11.65 pg/mL 39.1-2000pg/ml

Nucleocapsid Protein RK04136 SARS-COV-2 Nucleocapsid Protein ELISA Kit 3.11 pg/mL 7.8-500pg/ml

Nucleocapsid Protein RK04139 SARS-COV-2 Nucleocapsid Protein IgG Antibody ELISA Kit Qualitative analysis Qualitative analysis
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Antibody Pairs for Immunoassays

Target Cat. No. Product Name Application Reactivity

Spike S1-RBD RM01763 SARS-COV-2 Spike RBD Protein Antibody (Capture Abture Ab) ELISA SARS-CoV-2

Spike S1-RBD RM01764 SARS-COV-2 Spike RBD Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Spike S1 RM17484 SARS-COV-2 Spike S1 Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Spike S1 RM17501 SARS-COV-2 Spike S1 Protein Antibody (Capture Ab) ELISA SARS-CoV-2

Nucleocapsid Protein RM17505 SARS-CoV-2 Nucleocapsid Protein Antibody (Capture Ab) ELISA SARS-CoV-2

Nucleocapsid Protein RM17507 Biotinylated SARS-CoV-2 Nucleocaosid Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Spike S1-RBD RM17561 Biotinylated SARS-COV-2 Spike RBD Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Spike S1 RM17568 SARS-COV-2 Spike S1 Protein Antibody (Capture Ab) ELISA SARS-CoV-2

Spike S1 RM17569 SARS-COV-2 Spike S1 Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Spike S1 RM17570 Biotinylated SARS-COV-2 Spike S1 Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Nucleocapsid Protein RM17574 SARS-COV-2 Nucleocapsid Protein Antibody (Capture Ab) ELISA SARS-CoV-2

Nucleocapsid Protein RM17575 SARS-COV-2 Nucleocapsid Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Nucleocapsid Protein RM17576 Biotinylated SARS-CoV-2 Nucleocapsid Protein Antibody (Detection Ab) ELISA SARS-CoV-2

Spike S1-RBD RM17580 Anti-SARS-CoV-2 Spike RBD Control Antibody, Chimeric mAb ELISA SARS-CoV-2

Spike S1 RM17582 Anti-SARS-CoV-2 Spike S1 Control Antibody,Chimeric mAb ELISA SARS-CoV-2

Nucleocapsid Protein RM17584 Anti-SARS-CoV-2 Nucleocapsid Control Antibody, Human mAb ELISA SARS-CoV-2
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Antibody Pairs for Immunoassays

Target Cat. No. Product Name Application Reactivity

IL-2 RM17589 Human IL-2 Monoclonal Antibody, Rabbit mAb (CAP) ELISA Human

IL-2 RM17590 Human IL-2 Monoclonal Antibody, Rabbit mAb (DET) ELISA Human

IL-6 RM17601 Human IL-6 Monoclonal Antibody, Rabbit mAb (CAP) ELISA Human

IL-6 RM17602 Human IL-6 Monoclonal Antibody, Rabbit mAb (DET) ELISA Human

IL-6 RM17603 Biotinylated Human IL-6 Monoclonal Antibody, Rabbit mAb (DET) ELISA Human

IL-8 RM17621 Human IL-8 Antibody, Goat Ab (CAP) ELISA Human

IL-8 RM17622 Human IL-8 Antibody, Goat Ab (DET) ELISA Human

IL-8 RM17625 Biotinylated Human IL-8 Antibody, Goat Ab (DET) ELISA Human

AMH RM17623 Human AMH/MIS Monoclonal Antibody, Rabbit mAb (CAP) ELISA Human

AMH RM17624 Human AMH/MIS Monoclonal Antibody, Rabbit mAb(DET) ELISA Human
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Custom Services for Immunoassay Development
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Custom Services for Immunoassay Development
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Exploring the Mysteries of 
Life Science with You

Antibody | Service | Enzyme | ELISA Kits | NGS

www.abclonal.com  

For more information, please visit our webiste or send Email to info@abclonal.com.


