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For Research Use Only

HER2/CD9 Exosome ELISA Kit, Human

[I] About this kit

[I —1] Background and Measurement Principal

HER?2 are frequently overexpressed in various human malignancies. Heterodimerization of
these receptors results in the autophosphorylation of tyrosine residues within the cytoplasmic
domain of the heterodimer and initiates signaling pathways leading to cellular proliferation and
carcinogenesis.

Molecular targeted therapy has been established for breast cancer with HER2 overexpression
and/or gene amplification, and immunohistochemical staining (IHC) is used to examine the
overexpression of HER2.

As a general matter, because IHC tests are highly invasive, research on liquid biopsies using
exosomes is also in progress.

Exosomes are also deeply involved in various diseases. HER2-positive exosomes secreted
from HER2-positive breast cancer cells are problematic pathogenic factors that reduce the
effectiveness of antibody drugs and promote the metastasis of surrounding cancer cells. 2

Until now, it has not been to quickly and easily directly measure exosomes derived from
cancer cells that highly express HER2.

This product is a two-step sandwich ELISA kit that uses high-performance antibodies against

CD9 and HER2, which are exosome markers, to detect HER2 molecules expressed on the

surface of exosomes secreted by cells in human blood or cell culture medium.

[I - 2] Features

- Directly quantitate HER2-positive exosomes in human blood samples or cell culture
supernatant.

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

- Utilize HER2/CD?9 fusion protein (Standard Protein), instead of unstable/hard to store

For research use only, Not for diagnostic use.

Please read this manual thoroughly before use. 8
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exosome itself, to implement stability and reproducibility.

- Normalization with a standard curve using HER2/CD9 fusion protein (Standard Protein)
enable to relative quantitate each sample.

- Detect human HER2-positive exosomes by two-step sandwich method using immobilized

anti-HER2 antibody and HRP conjugated anti-CD9 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-HER2 antibody.

First, samples were added onto the plate to capture HER2 by the anti-HER2 antibody. Next,
HRP conjugated anti-CD9 antibody will be added to react with CD9 on the surface of HER2-
positive exosomes. Finally, substrate will be added, then measure the coloring by the plate

reader to quantitate sample exosomes.

[I —4] Kit Component

Storage temperature : 2~8°C

Reagent Volume Quantity

1 | Anti-HER2 Antibody Immobilized Plate 96well 1 plate
(8well x 12 strips)

2 | Standard Protein (HER2/CD9 Fusion Protein) 100pL 1tube™
3 | Assay Buffer 25mL lvial
4 | Washing Buffer (10X)*2 25mL 1vial
5 | HRP Conjugated Anti-CD9 Antibody (500X)3 20uL 1tube
6 | Substrate Solution 12mL lvial
7 | Stop Solution (2N H,S0,) emL 1lvial
8 | Plate Seals 2sheet

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

*2 Crystals may precipitate in the Washing Buffer (10x) during refrigerated storage. Warm the

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

store it at -20°C.

Required Materials Not Included in the Kit

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Tel/Fax +81-72-657-9980 E-mail. info@hakarel.com
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- 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 10 folds with purified water.
e.qg. For 1 plate, add 225mL of purified water to 25mL of Washing Buffer (10 x)

and mix well.

[II- 2] Preparation of Standard Protein solution

Concentration _ Dilution
(hg/mL) Standard Protein Assay Buffer cactor
A 3,000
B 300 50pL of A 450puL 10
C 150 250uL of B 250puL 2
D 75 250uL of C 250puL 2
E 37.5 250uL of D 250puL 2
F 18.75 250uL of E 250puL 2
G 9.375 250pL of F 250uL 2
H 4.688 250pL of G 250uL 2

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

- Use 200pL for measurement, using 2 wells for each solution (n=2).

- Diluted Standard Protein Solution(4.688~300 ng/mL) should be freshly prepared at each
time before use.

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

10



Code No. HAK- HELHER209-1  HER2/CD9 Exosome ELISA Kit, Human <}(HG}W el

(I -3] Preparation of antibody solution

- Dilute HRP conjugated anti-CD9 antibody (500x) to 500 folds using Assay Buffer.

e.g. For 1 plate, add 20puL 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 Blood samples)

Serum is measured as a sample diluted 10-fold with Assay Buffer.
Samples generating absorbance values greater than that of the highest standard should be

further diluted using Assay Buffer and reanalyzed.

[II -5] Preparation of Samples (For cell culture medium supernatant)

Centrifuge cell culture media at 2,000 x g for 10 minutes to remove debris.
Collect supernatants and assay.
Samples generating absorbance values greater than that of the highest standard should be

further diluted using Assay Buffer and reanalyzed.

[(I-6] Sample Storage

Store un-diluted sample at -20°C or below. Avoid repeated freeze-thaw cycles.

(II] Sample measurement procedure

1. Bring anti-HER2 antibody solid phased plate and the reagents to the room temperature.

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

3. Add 100uL each of serial diluted Standard Protein solution (4.688~300 ng/mL) or Sample
solution into the well.

4. Seal the microplate with Plate Seals, place into plate shaker, and then shake it at 800 rpm
for 30 sec.

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

6. 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.

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Tel/Fax +81-72-657-9980 E-mail. info@hakarel.com
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7. Add 100pL each of diluted HRP conjugated anti-CD9 antibody (from step [II-3] ) to the
well.

8. Seal the plate, and then shake it in the plate shaker at 800 rpm for 30 sec.

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

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

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

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

13. Place into the Plate-reader, and read the absorbance of each well on a spectrophotometer
at the wavelength of 450nm.

14. 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).

15. Calculate the concentration by comparing the absorbance obtained from the sample solution
to the standard curve. Determine the HER2/CD9-positive exosome concentration (Unit/mL)
in the sample solution as the HER2/CD9 fusion protein (ng/mL) equivalent. Multiply the
resulting value by the appropriate sample dilution factor, to obtain the concentration of

HER2/CD9-positive exosome in the sample.

[IV] Measurement example

[IV-1] Standard curve

As an example, the graph of absorbance (OD450) against standard concentration is drawn
as shown in Figure 1. However, draw a new standard curve for each assay to calculate the

concentration in the sample.

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Tel/Fax +81-72-657-9980 E-mail. info@hakarel.com 12
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(Plotted is the value obtained by subtracting the blank absorbance from the absorbance of

each standard protein concentration)

Standard Protein
Absorbance
(HER2/CD9
(450nm) Average
Fusion Protein)
(ng/mL) 1 2
0 0.054 0.052 0.053
4.688 0.104 0.103 0.104
9.375 0.159 0.148 0.154
18.75 0.264 0.255 0.260
37.5 0.449 0.447 0.448
75 0.884 0.832 0.832
150 1.668 1.648 1.658
300 2.446 2.783 2.615

Fig.1 Standard curve
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[IV-2] Measurement example

The culture medium of colon cancer cell line, SK-BR3-Luc, was collected, and exosomes were
purified by ultracentrifugation. The purified exosomes, 31.25, 62.5, 125, 250, 500, 1000 and
2000ng/mL each, were added to the well, and measured using this kit (Fig.2).
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SK-BR3-Luc exosome(ng/mL)

Fig.2 SK-BR-3-Luc derived exosomes

[V] Kit expiry date and storage

Expiry date : 6 months after the manufacturing date.

(The manufacturing date is indicated on the kit box label)

Storage : Refrigeration (2-8C)
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