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Total protein amount does not reflect extracellular vesicle amount

- Comparison of EV yields evaluated by tetraspanin ELISA -

Introduction

There are many extracellular vesicle (EV) purification methods, ranging from conventional
methods such as standard ultracentrifugation and density-gradient ultracentrifugation to use of
kits based on various principles sold by many companies. Itis known that the sample amount
needed and the purity of EVs obtained differ depending on the purification method?. It is
therefore important to choose an appropriate purification method according to the purpose of the
research. Several reports comparing purification methods have been published and can guide
the choice of appropriate method.

A point to be noted, however, is that it is difficult to accurately compare methods under the
circumstances that EVs recovered and impurity types vary with the purification method. For this
reason, according to MISEV20182, it is important to use multiple, complementary methods for
evaluation of the purification method itself and of the EVs obtained.

To compare EV yields, parameters including particle number, total protein amount, and total lipid
amount are generally measured. For evaluating the particle number, methods using light
scattering, such as Nano Tracking Analysis (NTA), and flow cytometry are known. For evaluating
the protein amount, colorimetric methods such as BCA (bicinchoninic acid) assay and
fluorescent detection are used. It should be noted that every method may be affected by
contaminants in the original sample, resulting in overestimation of the EV amount?.

ELISA targeting tetraspanin EV markers has also been proposed as a method for EV
quantification. As it is known that the expression level of tetraspanin markers on the surface of
EVs varies depending on the culture conditions of the cells used for EV production,® caution
should be exercised when comparing EV amounts prepared from different samples. However,
the ELISA is useful as a method for comparing the purification efficiency of EVs purified by
different methods from the same source.

This article describes the result of comparing the yield of EVs purified by ultracentrifugation with
that of EVs purified using our EV purification kit, MagCapture™ Exosome Isolation Kit PS Ver.2
with sandwich ELISA kits targeting each of three EV markers, CD9, CD63, and CD81. In addition,
particle number and total protein amount of the same sample were also measured, and the
consistency of the results was verified.

Methods

Purification of EVs

EVs were purified from 1 mL of culture supernatant of bone marrow-derived MSC cultured in
DMEM containing 10% EV depleted FBS by ultracentrifugation (UC method) or using
MagCapture™ Exosome Isolation Kit PS Ver. 2 (Fuijifilm Wako, 290-84103) (PS method).
Solutions before and after purification, centrifuge supernatant, and bead flow through fraction
were used as samples and their EV yields were compared.

UC method

1. Centrifuged at 110,000Xg for 70 min.

2. PBSWashX1

3.  Centrifuged at 110,000Xg for 70 min.

4 Suspended in 100 pL of PBS containing EV-Save™ Extracellular Vesicle Blocking
Reagent (Fuijifilm Wako, 058-09261).

PS method

1. Purified in accordance with the package insert of the kit.

2.  Extracted twice with 50 pL of PBS/EDTA containing EV-Save™ to obtain 100 pL of
purified product.

Tetraspanin ELISA

Three ELISA kits targeting EV markers were used to measure EV marker signal levels.
Measurements were performed in accordance with the protocol attached to the kit. As a
reference material, bone marrow MSC-derived EVs for which the number of particles was
previously measured by NTA was simultaneously measured, and the EV concentration of each
sample was calculated in arbitrary units (AU/mL) based on the standard curve obtained.

ELISA kits

@ Capture antibody, anti-CD9 Ab; Detection antibody, anti-CD9 Ab
CD9-Capture Human Exosome ELISA Kit (Fujifilm Wako, 296-83701)

@ Capture antibody, anti-CD63 Ab; Detection antibody, anti-CD63 Ab
CD63-Capture Human Exosome ELISA Kit (Fujifilm Wako, 290-83601)

@ Capture antibody, anti-CD81 Ab; Detection antibody, anti-CD81 Ab
CDB81-Capture Human Exosome ELISA Kit (Fuijifilm Wako, 292-83801)

NTA
NTA was performed using NanoSight NS300 (Malvern Panalytical).

Measurement of total protein amount
The total protein amount was measured using BCA assay, the highly sensitive method of Protein
Assay BCA Reagent Kit (Fuijifilm Wako, 297-73101).

Results

The sandwich ELISA targeting each of the EV markers, CD9, CD63, and CD81, detected
stronger EV marker signal in the EV solution recovered by the PS method than that recovered by
the UC method. Strong EV marker signal was detected in the supernatant obtained by
ultracentrifugation, showing that recovery of EVs by the UC method was not as efficient as by
the PS method (Figure 1).
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Figure 1. Comparison of EV yields evaluated using tetraspanin ELISA

Next, the particle number in EV solution purified by each purification method was measured by
NTA. Consistent with the result of ELISA, more particles were found in EV solution purified by
the PS method (Table 1). However, the total protein amount measured was higher in the sample
purified using the UC method (Table 2). As this result is contradictory to the above results, it is
suggested that the protein amount in the sample purified by the UC method may have been
higher because contaminant proteins derived from substances other than EVs were included in
the total protein measurement.

Table 1. Comparison of particle
numbers counted using NTA

Table 2. Comparison of total protein
amounts measured using BCA

Number of particles Protein amount

UC method 0.09 x 10 particles/mL UC method 30.45 pg/mL
PS method | 0.21 x 10% particles/mL PS method 11.84 pg/mL
Conclusion

. EV yields were compared after purification using UC and PS, based on EV marker signal
level evaluated by ELISA and particle number counted by NTA. The results showed that
more EVs were recovered in the sample purified using the PS method.

. As the total protein amount may include contaminant proteins, comparison of the EV
amount based on total protein amount may yield incorrect results.
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