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Exosome and microvesicles are submicron extracellular vesicles 
which are secreted by various cells. They contain various proteins, 
nucleic acids and molecular constituents to contribute to cell to cell 
communication. Recently, many methods to collect exosome have 
been developed. Above all, ultracentrifugation is the most 
commonly method for isolation by most of researchers. However, 
the method has disadvantage as for the lower recovery ratio from 
Cell culture supernatant. Moreover, as for the isolated exosome, 
the problem is the unstable storage at 4 degree Celsius. Here we 
offer the new reagents to improve the recovery ratio of 
ultracentrifugation and improve the storage at 4 degree Celsius.

1. Abstract

3. Ultracentrifugation standard protocol 
and the addition of the new reagent.

ExoCap USB is 10-fold dilution to the 
serum-free cell culture supernatant

1st

Ultracentrifugation
100,000g, 4℃, 70min.

2nd

Ultracentrifugation
100,000g, 4℃, 70min.

Discard the supernatant and resolve 
the pellet by Recovery buffer

Discard the supernatant and resolve 
the pellet by Recovery buffer

Purify exosome by proper method 
such as Ultracentrifugation, SEC, or 
Beads, and dispersion in proper buffer

4. Evaluation of the ExoCap USB effect for 
ultracentrifugation by CLEIA

Exosome recovery rate was improved as a result of the ExoCap USB addition. 
For beads CLEIA (Chemiluminescent Enzyme Immuno Assay) ExoCapTM

Streptavidin Kits, biotinylated CD81 antibody and CD9 antibody were used. 

<CLEIA protocol>
1. Capture beads were prepared by mixing with Streptavidin beads(ExoCapTM Streptavidin  Kit, Code No. MEX-SA 

(MBL)) and Biotinylated antibody((TAPA1) mAb-Biotin, Code No. MEX003-6 (MBL)) for 60minutes.
2. Wash the complex beads 3 times by washing/dilution buffer (Content of the Streptavidin Kits).
3. Suspension of the capture beads were put into each well in the 96 well plate.
4. Remove the supernatant with magnetic plate and add Treatment buffer(Content of the Streptavidin Kits). 
5. 1st Reaction; Capture beads and sample were reacted at 25℃ for 90minutes.
6. Wash the complex beads 8times by 0.1% Tween20/TBS.
7. 2nd Reaction; Optimized concentration of Alkaline phosphatase labeled antibody(Anti-CD9 mAb-ALP, Code No.

MEX001-12(MBL)) and complex beads were mixed at 25℃ for 20minutes.
8. Wash the complex 8times by 0.1% Tween20/TBS.
9. Substrate reaction; add CDP star reagent and incubation for 10minutes.

5. Evaluation of the ExoCap USB effect for 
Ultracentrifugation by Western blotting

Culture HT29 cells up to 60-80%. Subsequently, wash the cells and change the new medium without FBS. 3 
days later, recover the supernatant. The cell density was reached from 90% to confluent. After the pre-
clearance by centrifugation at 300-3000g,  this supernatant was filtrated by 0.22μm filter and then used for 
the experiment. 

Exosome was isolated from the supernatant by ultracentrifugation 
with/without ExoCap USB according to 3. protocol
The intensity of the bands of exosome markers with the ExoCap USB were 
denser than those of without ExoCap USB. Exosome recovery was boosted by 
using the ExoCap USB.

6. Effect of the ExoCap USB for exosome 
storage in some containers for 1day at 4℃

One problem for isolated exosome is the unstable storage at 4℃. Then 
isolated exosome was often storage in various low-protein-binding tubes, 
however the effect was restrictive.
4.5μg/mL exosome solution was in storage in 2 kinds of low-protein-binding 
tubes or a regular Polypropylene tube with/without the ExoCap USB  at 4℃ 
for over night. After the storage period, all samples were evaluated by above-
mentioned CLEIA. Although the performance of the each low-protein-binding 
tube was restrictive, the addition of  this ExoCap USB improved the recovery 
rate for all kind of the tubes. 
Input: Immediately measure the value after exosome preparation by 
ultracentrifugation

The effect of the ExoCap USB for 7 days storage at ４℃ was evaluated by 
above-mentioned CLEIA. In case of the addition of the ExoCap USB, the 
intensity ratio was higher than those of no-ExoCap USB in the all 
concentration range. Storage of higher concentrations of exosome may be 
recommended to maintain the stability at 4℃ although ExoCap USB was 
added to the exosome solution.
100%: Immediately measure the value after exosome preparation by 
ultracentrifugation.

7. Stability for 7 days at 4℃ in regular 
Polypropylene tube

Concentration: 
Exosome concentration for storage

Ultracentrifugation Affinity method (antibody)

Advantage
・Suitable for large scale
・Absence of selection bias of
surface marker

・Selectable of high purity of surface 
specific marker
・High recovery rate

Dis-
Advantage

・Expensive initial investment
・Lower recovery rate
・Non-selectable 

・Potential for selection bias of 
surface marker
・Unsuitable for large scale

Usage ・Comprehensive Analysis ・(Disease) specific marker analysis

Product

・ExoCapTM

Ultracentrifugation/Storage 
Booster

・ExoCap™ Streptavidin Kit
・ExoCap™ Kit for Serum Plasma

2. Comparison of exosome isolation method

Summary
The new reagent (ExoCapTM Ultracentrifugation/Storage Booster) may be an 
innovative reagent to improve the recovery rate by ultracentrifugation 
concentration and the storage at 4℃ for purified exosome from cell culture 
supernatant.

Prepare Recovery buffer; 
Dilute the ExoCap USB. 
ExoCap USB : Water = 1:9

Add the ExoCap USB, 10-fold 
dilution,  to the purified 
exosome solution

Recovery rate is 
about 6 times 

higher

Exosome concentration for storage: 4.5μg/mL

The new reagent = ExoCap USB:
ExoCapTM Ultracentrifugation/Storage Booster

Silver
Stain
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