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Code No. HAK-HEL9063-1

For Research Use Only;

CD90/CD63 Exosome ELISA Kit, Human

[I] About this kit

[I - 1] Background and Measurement Principal

Exosomes are membrane vesicles, which are secreted from many cells and have a diameter
of about 30 nm ~ 200 nm. They are present in many bodily fluids, including saliva and blood
D' ~3) 1t is also known that exosomes are secreted into the mammalian cell culture medium in
vitro. Exosomes are enveloped with a lipid bilayer membrane, so like cells, membrane proteins
exist at their surface, and they encase various molecular constituents, including proteins and
microRNAs. When the target cells receive the exosomes, the proteins or microRNAs inside will
fulfill their function, and in this way exosomes are thought to play a role of cell-to-cell
communication ®. One of the exosomes' structural characteristics is the tetraspanin family
which is located on their surface. CD9 and CD63 are member molecules of this family, and
known to be exosome surface markers 7.

Human mesenchymal stromal cells (hMSC) are multipotent cells with both regenerative and
immunomodulatory activities making them an attractive tool for cellular therapy. Human
mesenchymal stromal cells (hMSC) are multipotent cells with both regenerative and
immunomodulatory activities making them an attractive tool for cellular therapy.®®.

The conventional way to quantify exosomes is indirect. For example, it measures
encapsulated protein abundance or performs Nanoparticle Tracking Analysis to determine the
size distribution profile of small particles !%. The drawback for these methods is that they
require exosome purification utilizing ultracentrifugation, for instance. The direct methods to
quantitate exosomes in body fluids or culture supernatant is extremely limited, and there were
no common methods available until now.

This product is a two-step sandwich ELISA kit to quantitate the exosomes which are secreted

from hMSC and positive in both CD63 which is a dominant tetraspanin in hMSC and CD90*%

For research use only, Not for diagnostic use.

Please read this manual thoroughly before use.
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which is proposed as a marker for hMSC-derived exosomes utilizing high-performance anti-

CD90 and anti-CD63 antibodies.

[I - 2] Features

- Directly quantitate both CD90- and CD63-positve exosomes in cell culture supernatant.

- No special equipment is required. Standard microplate reader capable of reading at 450nm
will do the job.

- Utilize CD90/CD63 fusion protein (Standard Protein), instead of unstable/hard to store
exosome itself, to implement stability and reproducibility.

- Normalization with a standard curve using CD90/CD63 fusion protein (Standard Protein)
enable to relative quantitate each sample.

- Detect both CD90- and CD63-positve exosomes by two-step sandwich method using

immobilized

anti-CD90 antibody and HRP conjugated anti-CD63 antibody.

[I - 3] Kit Principle

This ELISA kit uses two-step sandwich ELISA principle. The ELISA plate provided in this kit
has been pre-coated with an anti-CD90 antibody.

First, samples were added onto the plate to capture exosomes by the anti-CD90 antibody.
Next, HRP conjugated anti-CD63 antibody will be added to react with CD63 on the surface of
exosomes. Finally, substrate will be added, then measure the coloring by the plate reader to

quantitate sample exosomes.

[I-4] Kit Component

Storage temperature : 2~8C

Reagent Volume Quantity
1 | Anti-CD90 Antibody Immobilized Plate 96well 1 plate
(8well x 12 strips)
2 | Standard Protein (CD90/CD63 Fusion Protein) 200uL 1tube*!
3 | Assay Buffer 25mL lvial
4 | Washing Buffer (10X)"? 25mL 1vial
5 | HRP Conjugated Anti-CD63 Antibody (500X)"3 20pL 1ltube

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com
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6 | Substrate Solution 12mL lvial
7 | Stop Solution (2N H,S0,) 6emL lvial
8 Plate Seals 2 sheets

*1 Sufficient to create 4 standard curves with n=2.

*2 Crystals may precipitate in the Washing Buffer (10x) during refrigerated storage. Warm the
buffer to dissolve it at 45°C before use.

*31f the kit is not going to be used immediately, remove the labeled antibody from the kit and

store it at -20C.

Required Materials Not Included in the Kit

- Micropipettes (10 ~ 1000 pL)

- Multichannel micropipette

- Multichannel micropipette Reservoir

- Plate shaker

- Microplate reader (enable to measure at wavelength 450nm)

- Plate washer

[II] Preparation of Reagents and Samples

[(I-1] Preparation of Washing Buffer

- Dilute Washing Buffer (10x) to x10 with purified water.
e.g. For 1 plate, add 225 mL of purified water to 25mL of Washing Buffer (10 x)

and mix well.

(Il - 2] Preparation of CD9 Standard Beads solution

Concentration Standard Protein Assay Buffer Dilution
(pg/mL) (CD90/CD63 factor
Fusion Protein)
A 8000
800 50pL of A 450uL 10

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com
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C 400 250pL of B 250pL 2
D 200 250uL of C 250pL 2
E 100 250pL of D 250pL 2
F 50 250pL of E 250pL 2
G 25 250pL of F 250pL 2
F 12.5 250pL of G 250pL 2

- To prepare Solution B, add 450uL of Assay Buffer into 50uL of Standard Protein (Solution
A), and then mix well (10 times dilution). To prepare Solution C, add 250uL of Assay Buffer
into 250pL of Solution B, and then mix well (2 times dilution). Similarly, 2 times dilution
series for Solution D through H should be prepared.

- Use 100pL for measurement, using 2 wells for each solution (n=2).

- Diluted Standard Protein Solution (12.5~800pg/mL) should be freshly prepared at each

time before use.

(I -3] Preparation of antibody solution

Dilute HRP conjugated anti-CD63 antibody (500x) to 500 folds using Assay Buffer.
e.g. For 1 plate, add 20uL of antibody (500x) into 10mL of Assay Buffer. Mix by inverting
the tube.

* Diluted antibody solution should be freshly prepared at each time before use.

[II-4) ] Preparation of Samples (For cell culture medium supernatant)

Centrifuge the cell culture supernatant at 2000 x g for 10 minutes to remove debris and

use it as a sample. If dilution is necessary, dilute with assay buffer.

(I -5] Sample Storage

Samples should be stored at 2~8°C after preparation until measurement.

(] Sample measurement procedure

1. Bring anti-CD90 antibody solid phased plate and the reagents to the room temperature.

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com
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10.

11.

12.
13.

14.

15.

Prepare Standard Protein solution by serial dilution. (from step (I —2] )

Add 100pL each of serial diluted Standard Protein solution (12.5~800pg/mL) or Sample
solution into the well.

Seal the microplate with Plate Seals.

Incubate at room temperature for 1 hour on a plat shaker set to 800 rpm.

Discard all the reaction solution, and then rinse each well with 300uL of Washing Buffer
(from step [II-1] ). Repeat this step for 3 times.

Add 100pL each of diluted HRP conjugated anti-CD63 antibody (from step [II-3] ) to the
well.

Seal the microplate with Plate Seals.

Incubate at room temperature for 1 hour on a plat shaker set to 800 rpm.

Discard the antibody solution, and then rinse each well with 300uL of Washing Buffer. Repeat
this step for 3 times.

Add 100pL of Substrate Solution into each well, and then incubate at room temperature
protected from light for 20min for static reaction.

Visually confirm the coloring, and then add 50uL each of Stop Solution.

Place into the plate reader, and read the absorbance of each microwell on a
spectrophotometer at the wavelength of 450nm.

Create a standard curve by plotting the average blank control subtracted absorbance value
for each Standard Protein concentration (y axis) against the Standard Protein concentration
(x axis) (Fig. 1).

Calculate the concentration by comparing the absorbance obtained from the sample solution
to the standard curve. Determine the CD90-positive exosome concentration (Unit/mL) in the
sample solution as the CD90/CD63 fusion protein (pg/mL) equivalent. Multiply the resulting
value by the appropriate sample dilution factor, to obtain the concentration of both CD90-

and CD63-positve exosomes in the sample.

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
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CD90/CD63 ELISA

5
Q
g 0.5
o
0.05 !
10 100 1000
CD90/CD63(pg/mL)
Standard Protein
Absorbance
(CD90/CD63
(450nm) Average
Fusion Protein)
(pg/mL) 1 2
0 0.060 0.056 0.058
12.5 0.097 0.097 0.097
25 0.149 0.146 0.148
50 0.248 0.241 0245
100 0.447 0.446 0.447
200 0.859 0.851 0.855
400 1.649 1.611 1.630
800 2.984 2.977 2.981

Fig.1  Standard curve and measured values
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[IV] Sample measurement example

UEG6E7T-3 cells, immortalized MSC, were seeded in a 12 well dish (1 x 10* cells/cm?) with 1mL
POWEREDBY10 medium. The supernatant in each well was collected day by day, then
centrifuged at 2,000 x g for five minutes to remove debris. The frozen stocks of the

supernatants were thawed and directly measured with this kit.

4.0

3.0

2.0
oo L— N I
do di  d2 d3 d4 d5 d6  d7

Culture days

0OD450

Time course measurement of both CD90- and CD63-positve exosomes in immortalized MSC

culture supernatant

[V] Kit expiry date and storage

Expiry date : indicated on the kit box
Storage : Refrigeration (2-8C)

[Reference]

1) J. Skog, T. Wurdinger, S. van Rijn, D. H. Meijer, L. Gainche, M. Sena-Esteves, W. T. Jr.
Curry, B. S. Carter, A. M. Krichevsky and X. O. Breakefield: Nat Cell Biol., 10, 1470
(2008).

2) T. Pisitkun, R. F. Shen and M. A. Knepper: Proc Natl Acad Sci USA., 101, 13368 (2004).

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com

15



Code No. HAK-HEL9063-1  CD90/CD63 Exosome ELISA Kit, Human <}110hﬂl’ el

3)

4)

5)

6)

7)

8)

9)

S. Rungz, S. Keller, C. Rupp, A. Stoeck, Y. Issa, D. Koensgen, A. Mustea, J. Sehouli, G.
Kristiansen and P. Altevogt: Gynecol Oncol., 107, 563 (2007).

S. Keller, A. K. Konig, F. Marme, S. Runz, S. Wolterink, D. Koensgen, A. Mustea, J.
Sehouli and P. Altevogt: Cancer Lett., 278, 73 (2009).

C. Lasser, V. Seyed AlikhS. Gabrielsson, J. Lotvall and H. Valadi: J Trans/ Med., 9, 9
(2011).

Y. Naito, Y. Yoshioka, Y. Yamamoto and T. Ochiya: Cell Mol Life Sci., 74, 697 (2017).
A. Zoraida and M. Yafez-Ma: Front Immunol., 5, 442 (2014).

L. S. Meirelles, A. M. Fontes, D. T. Covas and A. I. Caplan: Cytokine Growth Factor Rev.,
20, 419 (2009).

S. Rani, A. E. Ryan, M. D. Griffin and T. Ritter: Mol Ther., 23, 812 (2015).

10) V. Filipe, A. Hawe and W. Jiskoot: Pharm Res., 27, 796 (2010).
11) M. Théry et al.: J Ext Vesicles, 7, 1535750 (2018).

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com

16



