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SARS-CoV-2 成為全球性威脅，Miltenyi Biotec將致力於幫助研究人員度過這個充滿挑戰的時期。

SARS-CoV2
相關研究工具

Analysis of SARS-CoV-2-specific B cells
提供一種簡便的方式檢測外周血中循還的 Spike和 RBD 特異性 B  胞的檢測、定量和表型分型

Enrichment of SARS-CoV-2-specific B cells
利用磁珠分選方式分離出 SARS-CoV-2-specific B cells

SARS-CoV-2 antigens
為研究人員提供了研究病毒特異性免疫反應的可能性，包括抗原特異性 B 細胞和抗體

130-128-022 SARS-CoV-2 Spike B Cell Analysis Kit, human
130-128-032 SARS-CoV-2 RBD B Cell Analysis Kit, human

130-128-031 SARS-CoV-2 Spike B Cell MicroBead Kit, human
130-128-033 SARS-CoV-2 RBD B Cell MicroBead Kit, human

更多產品訊息
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SARS-CoV-2 research

Furin cleavage screening assay
signal without additional labeling. Furthermore, a C-terminal

biotin tag enables coupling of the peptides to streptavidin-

coated surfaces. Peptides can, for example, be coupled

to streptavidin-coated beads and analyzed by flow cytometry,

or to streptavidin-coated microplates and analyzed with

a plate reader.

First, the optimal concentration of biotinylated peptides

to saturate the respective streptavidin-coated surface needs 

to be determined by titration. Here, PMMA-SAV beads (PolyAn) 

were used and 10 nM peptide solution was identified

as the saturating concentration (data not shown). 

To investigate peptide cleavage, the peptide solution

(here 10 nM) was incubated with 1 U of furin for 1 h at 25 °C 

in reaction buffer (as recommended by the manufacturer). 

Digested peptide solution was then added to PMMA-SAV beads

and analyzed by flow cytometry. 

Successful furin cleavage could be detected by a shift in FITC 

fluorescence as depicted in the schematic overview in figure 1. 

Upon incubation with furin, the N-terminal FAM tag is cleaved 

off the peptide containing the native cleavage site as opposed 

to the undigested peptide (without furin) or the control 

peptide with mutated cleavage site. In addition, inhibition

of furin cleavage by furin cleavage–inhibiting molecules,

such as EGTA, results in an unaltered FITC fluorescence signal.

Background

The surface or spike (S) glycoprotein is essential for SARS-CoV-2 

attachment and entry into the host cell. While the S1 subunit 

of the S protein enables binding to the angiotensin-converting 

enzyme 2 (ACE2) receptor, the S2 subunit mediates membrane 

fusion. Cleavage at the S1/S2 boundary (amino acid residues 

R682 to R685) via cellular furin protease primes the S protein

for viral entry into the host cell1. This furin cleavage site is

a novel feature of SARS-CoV-2 in comparison to SARS-CoV-1

and appears to contribute to its higher pathogenicity2. 

Therefore, furin cleavage of the S protein is considered

a promising therapeutic target2,3. This application note 

describes how furin cleavage site peptides can be applied

in a fluorogenic furin cleavage assay.

Materials and methods

Fluorogenic furin cleavage assay

In the furin cleavage assay, synthetic peptides containing 

the native SARS-CoV-2 furin cleavage site (SARS-CoV-2 Furin 

Cleavage Site FAM-Biotin) or a mutated furin cleavage site 

(SARS-CoV-2 Furin Cleavage Site Control FAM-Biotin) are used 

to screen for potential furin cleavage–inhibiting molecules

(table 1).

The latter control peptide contains amino acid substitutions 

in the Arg-X-X-Arg furin recognition motif, preventing furin 

cleavage. All peptides carry an N-terminal FAM (fluorescein 

amidite) tag, allowing for direct detection via their fluorescent 

Cleavage site Peptide sequence and tags

Product

Order no.

Native
FAM-SYQTQTNSPRRARSVASQS-Biotin

SARS-CoV-2 Furin Cleavage Site FAM-Biotin

130-127-690

Mutated 
FAM-SYQTQTNSPGSAGSVASQS-Biotin

SARS-CoV-2 Furin Cleavage Site Control FAM-Biotin
130-127-692

Table 1: Synthetic peptides applied in the fluorogenic furin cleavage assay.  Amino acid sequences and tags of the peptide containing the native 

furin cleavage site (RRAR) and the control peptide are listed. The control peptide contains a RRAR to GSAG substitution (RRAR682–685GSAG), abrogating 

the Arg-X-X-Arg furin recognition motif.
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SARS-CoV-2 PepTivator pool

SARS-CoV-2 
lineage 

Protein Sequence part Quality grade Product name

Wild-type 
variant

Whole proteome (structural 
and non-structural proteins)

Immunodominant sequences 
Premium grade & 
MACS GMP 

PepTivator SARS-CoV-2 Select

Spike protein 

Predicted immunodominant 
sequences 

Research grade PepTivator SARS-CoV-2 Prot_S

Complete N-terminal S1 
domain 

Research grade
PepTivator SARS-CoV-2 Prot_
S1

Parts of the C-terminal S2 
domain 

Research grade
PepTivator SARS-CoV-2 Prot_
S+

Complete sequence of the 
mature protein 

Research grade
PepTivator SARS-CoV-2 Prot_S 
Complete

Nucleoprotein Complete sequence Research grade PepTivator SARS-CoV-2 Prot_N
Membrane protein Complete sequence Research grade PepTivator SARS-CoV-2 Prot_M

Mutated 
variants

B.1.1.7. spike protein 
Mutated regions (and WT 
reference) 

Research grade
PepTivator SARS-CoV-2 Prot_S 
B.1.1.7

B.1.1.7. nucleoprotein 
Mutated regions (and WT 
reference) 

Research grade
PepTivator SARS-CoV-2 Prot_N 
B.1.1.7

B.1.351 spike protein 
Mutated regions (and WT 
reference) 

Research grade
PepTivator SARS-CoV-2 Prot_S 
B.1.351

B.1.427/B.1.429 spike protein 
Mutated regions (and WT 
reference)

Research grade
PepTivator SARS-CoV-2 Prot_S 
B.1.427/B.1.429

B.1.525 spike protein 
Mutated regions (and WT 
reference)

Research grade
PepTivator SARS-CoV-2 Prot_S 
B.1.525

P.1 spike protein 
Mutated regions (and WT 
reference)

Research grade
PepTivator SARS-CoV-2 Prot_S 
P.1

B.1.617.1 spike protein
Mutated regions (and WT 
reference)

Research grade
PepTivator SARS-CoV-2 Prot_S 
B.1.617.1

B.1.617.2 spike protein
Mutated regions (and WT 
reference)

Research grade
PepTivator SARS-CoV-2 
Prot_S B.1.617.2

Schematic overview of the workflow for stimulation and analysis of SARS-CoV-2–
reactive T cells using the SARS-CoV-2 T Cell Analysis Kit (PBMC), human.
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我們提供不同的肽庫，涵蓋野生型和突變型 SARS-CoV-2 變體的特定蛋白質
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可用於加載抗原呈現細胞並刺激 SARS-CoV-2 特異性 T 細胞。後續可以檢測或分離 T 細胞
以進行進一步研究，包括分析疫苗接種後的 T 細胞免疫或監測感染後的免疫狀態

更多相關訊息
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透過流式細胞術可以對 COVID 19 感染過程進行免疫監控

下面表格是文獻常用的細胞標記 , 使用 REAfinity™ 重組抗體可以提高免疫表型的重現性和標準化

■ 高純度和批次之間的一致性，提供更高的再現性

■ 消除繁瑣且昂貴的 Fc受體阻斷 (Fc receptor blocking)步驟

■ 單一通用的同型控制 (Isotype control)，大幅節省成本

批次間一致性高

通用同型對照抗體

無背景訊號干擾

Immunophenotyping 
category

specific markers

Cell subset
T cell B cell NK cell

Antigen presenting 
cell (DC, monocytes) 

CD3, CD4,CD8,CD27 CD19,CD20,IgA,IgM CD56,CD16 CD14,CD11c,CD16
Naïve and memory marker CD45RA, CD45RO, CD62L
Transcription factor Tbet, FoxP3, RORγt, Stat1, Stat5 , Stat6, IRF4, TOX
Intracellular cytokine IFNγ, TNFα  IL2, IL-17A, IL-17F, IL-10, TGF-b, IL-6, IL-12, IL-21, GM-CSF

Activation/Exhaustion 
marker

CD25, CD69, CD38, HLA-DR, PD-
1, CD28, CD57, CCR7, CD127, CD95, CD107a, 41BB, CD40L, CTLA 4, TIGIT, TIM3, LAG3, NKG2A, 
KLRG1, CD137, CD86, CD80, CD244 (2B4)

Cytoplasmic granule Granzyme A, Granzyme B, Perforin
Cell signaling protein STAT, ERK, NFkB  Check our cell signalling antibodies
Proliferation marker Ki67, PCNA, Bcl-6 
Adhesion molecule CD11a, CD58, CD99
Migration molecule CCR4, CCR5, CCR6, CXCR3, CXCR4, CD197, CXCR5, CCR10
SARS-CoV2 reactive protein Neuropilin-1

重組抗體  REAfinity™ Recombinant Antibodies

更多相關訊息
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