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299-77603 ( 2 purifications)

For Genetic Research

MagCapture™ Exosome Isolation Kit PS

[Introduction]

Exosomes and other extracellular vesicles (EVs) are small
membrane vesicles containing protein, mRNA, microRNA,
DNA, and lipids, which are secreted by various cells and are
stable in body fluids including blood, saliva, urine, cerebrospinal
fluid (CSF) and breast milk. These EVs have been recognized as
messengers of cell-to-cell communication, and biomarkers for
various diseases. Conventionally, ultracentrifugation, affinity
purification using antibody to surface antigen, and precipitation
with polymer reagents are used for isolation of exosomes.
However, these methods are not fully satisficing in all perfor-
mances criteria such as recovery efficiency, purity and operability.

MagCapture™ Exosome Isolation Kit PS adopts a novel affinity
purification method using magnetic beads and phosphatidylserine
(PS)-binding protein (PS affinity method). This kit can easily
isolate high purity exosomes and other EVs from cell culture
medium and body fluids at high yield by a normal microcentri-
fuge. If higher purity exosomes are needed, please use the
10,000 X g supernant as sample. This kit enables the isolation
of exosomes and other EVs as intact forms because the captured
EVs are eluted from magnetic beads with metal-chelating
reagent at neutral pH. The isolated intact exosomes and other
EVs can be used for various applications including electron
microscopic analysis, nanoparticle tracking analysis, administra-
tion of EVs and analysis of molecular constituents such as pro-
teins, lipids, or nucleic acids.

[Features]

® High purity exosomes and other EVs are isolated by a novel
affinity purification method (PS affinity method).

® The purity and yield of exosomes are higher than ultracen-
trifugation.

® This kit enables the purification of exosomes and other EVs
as intact forms, and can be used for various applications.

® Exosomes can be isolated with magnetic beads.

® No ultracentrifugation is required.

[Kit contents]

This kit includes 7 components.

- 2 purifications

(1) Streptavidin Magnetic Beads 120 L X1 tube
(2) Biotin-labeled Exosome Capture 20 pL X1 tube
(3) Exosome Capture Immobilizing Buffer 7 mL X1 bottle
(4) Exosome Binding Enhancer (X 500) 100 L X1 tube

(5) Washing Buffer 30 mL X1 bottle
(6) Exosome Elution Buffer 1 mL X1 bottle
(7) Reaction Tubes 4 tubes
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- 10 purifications

(1) Streptavidin Magnetic Beads 600 L %1 tube
(2) Biotin-labeled Exosome Capture 100 L X1 tube
(3) Exosome Capture Immobilizing Buffer 35 mL X1 bottle
(4) Exosome Binding Enhancer (X 500) 500 xL %1 tube
(5) Washing Buffer 75 mL X 2 bottles
(6) Exosome Elution Buffer 5mL X1 bottle
(7) Reaction Tubes 22 tubes
[Storage]

Store at 2-10C

[ Additional required materials]
Reagents :
1) TBS (As necessary)

Equipment :
1) Microcentrifuge (Max > 10,000 X g)
2) Vortex mixer
3) Tabletop centrifuge

4) Magnetic stand

5)  Rotator or tube mixer

6) Micro pipette

7) !Pipette tip

8) Microcentrifuge tube (1.5 mL)

9) Centrifuge tube (15 mL) (As necessary)

10) Centrifuge tube (50 mL) (As necessary)

11) Ultrafiltration unit (Vivaspin6, M. W. cut off : 100K,

Code No. VS0641 or Vivaspin20, M. W. cut off : 100K,
Code No. VS2041) (As necessary)

[Precaution for use]

1. Equipment
Please use sterile or DNase and RNase free microcentrifuge
tubes and pipette tips. We recommend the use of gloves and
a mask to avoid contamination of DNase and RNase.

0

Reagents

If you analyze the nucleic acid (RNA, DNA) after isolation of
exosomes and other EVs, please handle reagents carefully
and keep them as sterile as possible. Additionally, if you
analyze the mass spectrometry of proteins after isolation of
exosomes and other EVs, please be careful of contamination
from other proteins.

3. Handling of biohazardous waste
Please treat human serum, human plasma, and human tissue
samples as infectious samples. Biohazardous wastes, which
include waste liquid and equipment such as microcentrifuge
tubes, pipette tips, and gloves, must be disposed of accord-
ing to the guidelines of the institution.
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[Outline of procedure]
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[Procedure]

1. Preparation of sample

This is the section to prepare samples. When exosomes
and other large EVs are needed, prepare 1,200 X ¢ supei-
natant as a sample. Additionally, when highly purified
exosomes are needed, prepare 10,000 X g supernatant
as a sample. This protocol for sample preparation is set for
cell culture medium, serum, and plasma. When other body
fluids are used, please examine the appropriate pretreat-
ment protocol by referring to the protocol for serum and
plasma.

In the case of cell culture medium

1) Culture the celis under the appropriate condition™1.

2) Harvest cell culture medium.

3) Centrifuge the cell culture medium for 5 minutes at 300 X g
and 4 C to remove cells and debris.

4) Transfer the supernatant from step 3) into a new tube.

5) Centrifuge 4) at 1,200 X g for 20 minutes at 4 ‘C to remove
the cell debris.

6) Transfer the supernatant from step 5) into a new tube.
( 1,200 X g supernatant )

7) Centrifuge 6) at 10,000 X g for 30 minutes at 4 ‘C to remove
the large EVs.

8) Transfer the supernatant from step 7) into a new tube.
( 10,000 X g supernatant )

(Optional]

If the volume of 1,200 X g supernatant or 10,000 X g
supernatant is over 1 mL, concentrating the sample by using
ultrafiltration unit (Vivaspin6, M. W. cut off: 100K, Code No.
VS0641 or Vivaspin20, M. W. cut off: 100K, Code No. VS2041)
is recommended. Please concentrate until the sample is less
than or equal to 1 mL in accordance with the manufacturer’s
instruction manual. The maximum sample volume of ultrafiltra-
tion treatment is 50 mL (50-fold concentration). Exosomes and
other EVs are efficiently recovered from concentrated sample.
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%1 Please refer to appropriate culture conditions depending on cell
lines. To ensure that isolated exosomes which originate from
your cells, please use exosome-depleted FBS. Exosome-depleted
FBS is prepared by ultracentrifugation (Example: at 110,000 X
g for 18 hours) or is commercially available.

In the case of serum

1) Centrifuge the serum at 1,200 X g for 20 minutes at 4 C to
remove the cell debris.

2) Transfer the supernatant from step 1) into a new tube.
(1,200 x g supernatant *2)

3) Centrifuge 2) at 10,000 X g for 30 minutes at 4 C to remove
the large EVs.

4) Transfer the supernatant from step 3) into a new tube.
(10,000 % g supernatant *2)

%2 In the case of serum, 1,200 X g supernatant and 10,000 X g
supernatant are unsuitable for concentration with ultrafiltration
unit.

In the case of plasma

Please prepare as much Washing Buffer as plasma.

1) Centrifuge the plasma at 1,200 X g for 20 minutes at 4 C to
remove the cell debris.

2) Transfer the supernatant from step 1) into a new tube.
( 1,200 x g supernatant *3)

3) Centrifuge 2) at 10,000 X g for 30 minutes at 4 C to remove
the large EVs.

4) ‘Transfer the supernatant from step 3) into a new tube.
( 10,000.X g supernatant *3)

5) Add 1:100 volume of Exosome Binding Enhancer ( X 500) to
Washing Buffer*4,

6) Addthe same amount of Washing Buffer including Exosome
Binding Enhancer ( ¥ 500) into a plasma sample from step 2)
or step 4).

7) - Incubate with rotator for 10 minutes at room temperature.
-+ A sample including Exosome Binding Enhancer (X 500)

8) Proceed to step 2) of section 3.

243 In the case of plasma, 1,200 X g supernatant and 10,000 X g
supernatant are unsuitable for concentration with ultrafiltration
unit.

4 Please adjust the volume of Washing Buffer including Exosome
Binding Enhancer (X 500) depending on the volume of plasma
sample.

[Flowchart of Sample Preparation (Section 1))
Cell Culture Medium

Sample
(Cell culture medium)

300 x g, 5 min, 4°C

| Precipitation | | Supernatant
(Cells) 1,200 x g, 20 min, 4°C
A 3 Purification step
cal
| Prempltatlon || Supernatant Proceed to step 1) of section 3
(Cell Debris) (1,200 x g sup. fraction)
10,000 x g, 30 min, 4°C
| Precipitation | | Supernatantx2 Purification step
Proceed to step 1) of
(Large EVs) (10,000 x g sup. fraction) section 3

Concentration (Optional*3)

:" ~50 mL (1,200 x g Sup. fraction or 10,000 x g Sup. fraction)

Ultrafiltration and concentration
(VivaSpin20, M. W. cut off: 100K)

Purification step

i
\,_(~50-Told concentrated)
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Serum

Sample (Serum)

1,200 x g, 20 min, 4°C

Purification step

| Precipitation | | Supernatantx1 .
Proceed to step 1) of section 3
(Cell Debris) (1,200 x g sup. fraction)
g 210,000 X g, 30 min, 4°C
| Precipitation | | Supernatants2 Purification step
Proceed to step 1) of section 3
(Large EVs) (10,000 x g sup. fraction)
Plasma

Washing Buffer
(+Exosome Binding Enhancer: 1/100 of Washing Buffer)

Sample (Plasma)

1,200 x g, 20 min, 4°C

Add as much Washing Buffer (+Exosome Binding
Enhancer) as sample

| Precipitation || Supernatantx1

Incubate for 10 min at RT
Purification step

Proceed to step 2) of
section 3

(Cell Debris) (1,200 x g sup. fraction)

10,000 x g, 30 min, 4°C

Add as much Washing Buffer (+Exosome Binding
Enhancer) as sample

Incubate for 10 min at RT

Purification step

Proceed to step 2) of
section

Precipitation || Supernatant*2

(Large EVs) (10,000 x g sup. fraction)

*1 When exosomes and large EVs are needed, use 1,200 x g sup. fraction as sampla.
%2 When exosomes are needed, use 10,000 x g sup. fraction as sample.

*3 This is optional protocol for large-scale volume (~50 mL) of cell culture mediom.

2. Immobilization of Exosome Capture
This is the section to immobilize Biotin-labeled Exosome
Capture reagent to Streptavidin Magnetic Beads. Please
use the 1.5 mL Reaction Tube (included) in the downstream
experiment which requires magnetic beads operation™®.

1) Transfer 60 p1 %6 of Streptavidin Magnetic Beads into a
new 1.5 mL Reaction Tube.

2) Place the 1.5 mL Reaction Tube on the magnetic stand
for 1 minute to coliect the beads. Remove the super-
natant after separation of magnetic beads and super-
natant.

3) Add 500 ¢L of Exosome Capture Immobilizing Buffer
into the 1.5 mL Reaction Tube from step 2) and suspend
it by vortexing.

4) Spin down 3), then places it on the magnetic stand for 1
minute. Remove the supernatant after separation of
magnetic beads and supernatant.

5) Add 500 L of Exosome Capture Immobilizing Buffer
and 10 ¢L of Biotin-labeled Exosome Capture into the
1.5 mL Reaction Tube from step 4) and mix by vortex-
ing.

6) Mix for 10 minutes at 2-10 C with rotator or tube mixer.

7) Spin down 6), then places it on the magnetic stand for 1
minute. Remove the supernatant after separation of
magnetic beads and supernatant.

- 5/20 —

8) Add 500 ¢L of Exosome Capture Immobilizing Buffer
into the 1.5 mL Reaction Tube from step 7) and mix by
vortexing.

9) Spin down 8), then places it on the magnetic stand for 1
minute. Remove the supernatant after separation of
magnetic beads and supernatant.

10) Repeat steps 8)-9) twice. -+ Exosome Capture-
immobilized beads

35 Please only use the 1.5 mL Reaction Tube included in this
kit because only these tubes can generate the high recovery
rate of extracellular vesicles by preventing non-specific
adsorption of magnetic beads to the tube wall.

X6 Please adequately suspend the magnetic beads by vortex-
ing. Make sure homogeneous suspension of the magnetic
beads is achieved before use.

(Flowchart of immobilization of Exosome Capture (Section 2)]

1.5 mL Reaction Tube
+ 60 1 L Streptavidin Magnetic Beads
Magnetic stand, place for 1min
|

Remove sup.
| + 500 1L Exosome Capture Immobilizing Buffer
Vortex

Spin down

Magnetic stand, place for 1min
|

Remove sup.

+ 500 i L Exosome Capture Immobilizing Buffer
+ 10uL Biotin-labeled Exosome Capture
Vortex

Incubate for 10 min at 4°C with gentle mixing

QI.D Spin down

Magnetic Istand, place for 1min

Remove sup.

| + 500 4 L Exosome Capture Immobilizing Buffer
Vortex

XS Magnetic stand, place for 1min

Remove sup.

Exosome Capture -immobilized beads

3. Affinity Reaction

This is the affinity reaction section of the Exosome
Capture-immobilized beads with exosomes and other EVs in
sample. This protocol is based on the use of 1.5 mL Reaction
Tube (max volume : 1 mL). When exosomes and large EVs
are needed, use 1,200 X g supernatant as sample. Addi-
tionally, when highly purified exosomes are needed, use
10,000 X g supernatant as sample.

1) Transfer sample (max volume : 1 mL)*7 to anew 1.5 mL
microcentrifuge tube (not included in this kit) and add
1:500 volume of Exosome Binding Enhancer ( X 500) to
sample. Mix by vortexing. -+ A sample including
Exosome Binding Enhancer (X 500)
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2) Spin down A sample including Exosome Binding
Enhancer (X 500), then transfer it into the 1.5 mL
Reaction Tube containing Exosome Capture-im-
mobilized beads. Mix by vortexing.

3) Mix for 3 hours~ at 2-10 C with rotator or tube mixer.

4) Spin down 3), then places it on the magnetic stand for 1
minute. Remove the supernatant’®® after separation of
magnetic beads and supernatant.--- EVs-binding
beads

(Optional]

When the sample volume is over 1 mL, please refer to the
following protocol to use 15 mL centrifuge tube (max volume: 10
mL). However, the increase of sample volume may decrease
recovery rate. Therefore, we recommend the use of the Exo-
some Capture-immobilized beads repeatedly in order to recover
extracellular vesicles from used sample (refer to > 16). Please
repeat sections 3-5 (up to 4 times). Additionally, in the case of
cell culture medium, we recommend a concentration less than or
equal to 1 mL by using ultrafiltration unit in accordance with
above-described protocol.

1) Transfer sample (max volume: 10 mL) to a new 15 mL
centrifuge tube*® (not included in this kit) and add 1:500
volume of Exosome Binding Enhancer (><500) to sample.
Mix by vortexing. - - A sample including Exosgine
Binding Enhancer ( X 500)

2) Transfer 1 mL of A sample incliding Exosome Binding
Enhancer (X 500) into the 1.5 mL Reaction Tube 1 con-
taining Exosome Capture-inmimobilized-beads. After
suspending the beads, transfer all of the beads in suspension
back to the 15 mL centrifuge tube. Mix by vortexing.

3) Mix for 3 hours~ at 2-10 C with rotator or tube mixer.

4) Centrifuge 3) at 1,000 X g for 3 minutes at 4 C.

5) Remove the supernatant™8 carefully and leave 1ml of the
supernatant and bead pellets.

6) After suspending sample from step 5), transfer all of the
beads in suspension into the 1.5 mL Reaction Tube from 2).

7) Spin down 6), then place it on the magnetic stand for 1
minute to collect the beads. Remove the supernatant™® after
separation of magnetic beeds and supernatant.--- EVs-
binding beads

X7 Add the appropriate volume of TBS buffer to each sample to
reach a volume of 0.5 mL to obtain the better mixture of the
Exosome Capture-immobilized beads with sample. (Example :
100-200 xL—500 1L)

8 When further recovery of remaining extracellular vesicles is
needed, please store the used supernatant.

9 Please use a 15 mL centrifuge tube in which the non-specific
adsorption of magnetic beads to the tube wall is low. (Exam-
ple : Code No. 430791, Corning)

10 Please store this 1.5 mL Reaction Tube after transferring the
beads into the 15 mL centrifuge tube, because it is used again
at the optional step 6) of section 3.
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4. Washing of EVs-binding beads
This is the washing section of EVs-binding beads.

Please use Washing Buffer after adding Exosome Binding
Enhancer ( X 500) certainly*!!,

1) Add 1:500 volume of Exosome Binding Enhancer
(% 500) to the required Washing Buffer’®!? and mix by
vortexing®13,

2) Add 1mL of Washing Buffer (+ Exosome Binding
Enhancer (X 500)) into the 1.5 mL Reaction Tube con-
taining EVs-binding beads and mix by vortexing.

3) Spin down 2), then places it on the magnetic stand for 1
minute. Remove the supernatant after separation of
magnetic beads and supernatant.

4) Repeat steps 2)-3) twice.

5) Spin down again the 1.5 mL Reaction Tube from step 4),
then places it on the magnetic stand for 1 minute.
Remove the supernatant completely after separation of
magnetic beads and supernatant™14,--- Washed EVs-
binding beads

211 If the addition of Exosome Binding Enhancer ( X 500) to
Washing buffer is omitted, captured exosome and EVs
will be eluted from the magnetic beads by Washing Buffer
during washing section.

312 The required volume of Washing Buffer is 3 mL per reac-
tion.

%13 Please prepare Washing Buffer (+ Exosome Binding
Enhancer (X 500)) just before use, because constituents
may be precipitated after the addition of Exosome Bind-
ing Enhancer ( X 500) overtime.

?< 14 Please remove Washing Buffer (+ Exosome Binding
Enhancer (% 500)) in the tube completely, because
remaining huffer causes reduction of elution efficiency of
captured exosomes and other EVs.

5. Elution of extracellular vesicles

This is the elution section of extracellular vesicles from
Washed EVs-binding beads.

1) Add 50 p¢L of Exosome Elution Buffer into the 1.5 mL
Reaction Tube containing Washed EVs-binding
beads and mix by vortexing™1°,

2) Spin down 1), then places it on the magnetic stand for 1
minute. Transfer the supernatant into a new 1.5 mL
microcentrifuge tube (not included in this kit) after
separation of magnetic beads and supernatant.

3) Add 50 xL of Exosome Elution Buffer into the 1.5 mL
Reaction Tube from step 2) again, and mix by vortexing™1°.

4) Spin down 3), then places it on the magnetic stand for
1 minute. Transfer the supernatant into the 1.5 mL
microcentrifuge tube from step 2) after separation of
magnetic beads and supernatant, and then pool to-
gether*16.17_ (Total: 100 pL)

(Optional]l

In the case of RNA purification from eluted extracellular
vesicles, please add 100 L of Exosome Elution Buffer to pooled
eluate to prepare 200 pL of sample in total. Then, extract RNAs
from extracellular vesicles with Wako’s microRNA Extractor
SP Kit (Code No. 295-71701) in accordance with the instruction
manual.
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15 When the aggregates of magnetic beads are remaining, please
suspend magnetic beads by tapping and/or pipetting until it
reaches a uniform consistency.

%16 Exosome Capture-immobilized beads are reusable
after eluting EVs (up to 4 times). Therefore, when you need to
recover more remaining EVs from samples, please repeat the
section 3-5 to increase the recovered amount. After recovering
the eluate, please add the stored supernatant of section 3 (refer
to 3 8) into the 1.5 mL Reaction Tube containing Exosome
Capture-immobilized beads from step 4) of section 5 and
repeat the section 3-5 as necessary. This kit includes the
required reagents to reuse a maximum of 4 times.

%17 There is a possibility that the pooled eluate have a small
amount of magnetic beads. When extracellular vesicles are
analyzed by Nanoparticle Tracking Analysis (NTA) or elec-
tron microscopic analysis, please filter pooled eluate by using
0.45 pm pore size filter unit (Example: Ultrafree® MC 0.45
#m, Code No. UFC30HV25, Millipore®) before analysis as
needed.

(Flowchart of Affinity Purification (Section 3-5) ]

1.5 mL microcentrifuge tube (not included in this kit)

+1mL 1,200 X g sup. fraction or 10,000 Xg sup. fraction

+ Exosome Binding Enhancer: 1/500 of sample *'
Exosome Capture -immobilized beads / 1.5 mL Reaction Tube
|
Vortex

Mix for 3hours ~ at 4°C by rotator or tube mixer
Spin down
Magnetic stand, place for 1 min

Remove sup.
|

Extracellular vesicles -binding beads

——>
+ 1mL Washing Buffer (+ Exosome Binding Enhancer( X 500))

Spin down
X 2 | Magnetic stand, place for 1 min

Remove sup.

Spin down
Magnetic stand, place for 1 min
Remove sup. completely
|+50uL Exosome Elution Buffer
Vortex
Spin down
Magnetic stand, place for 1 min
Recover sup. to a new 1.5 mL microcentrifuge tube
(Purified extracellular vesicles)
+50uL Exosome Elution Buffer
Vortex
Spin down
Magnetic stand, place for 1 min

1 In the case of plasma, no need to add the Enhancer again.

[Related Product]

Code No. Description Size

295-71701 microRNA Extractor SP Kit 50 reactions

317-90175 10 X TBS (pH 7.4) 500 mL
[Refference]

W. Nakali, et al., Sci Rep 6, 33935 (2016).
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Wako Pure Chemical Industries, Ltd.

1-2, Doshomachi 3-Chome, Chuo-Ku, Osaka 540-8605, Japan

Telephone : +81-6-6203-3741
Facsimile : +81-6-6201-5964
http://www.wako-chem.co.jp

Wako Chemicals USA, Inc.

1600 Bellwood Road
Richmond, VA 23237

USA.

Telephone : +1-804-271-7677
Facsimile : +1-804-271-7791
http://www.wakousa.com
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Wako Chemicals GmbH
Fuggerstrasse 12

D-41468 Neuss

Germany

Telephone : +49-2131-311-0
Facsimile : +49-2131-311100
http://www.wako-chemicals.de
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(1) Streptavidin Magnetic Beads 120 pL X 1K
(2) Biotin-labeled Exosome Capture 20 pL X 1R
(3) Exosome Capture Immobilizing Buffer 7mL X1AK
(4) Exosome Binding Enhancer ( X 500) 100 pL X 1K
(5) Washing Buffer 30 mL X 1A
(6) Exosome Elution Buffer 1mL X1A
(7) Reaction Tubes 4K
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(1) Streptavidin Magnetic Beads 600 pL X 1A
(2) Biotin-labeled Exosome Capture 100 yL X 1K
(3) Exosome Capture Immobilizing Buffer 35mL X1A&
(4) Exosome Binding Enhancer (X 500) 500 pL X 1A
(5) Washing Buffer 75mL X 2K
(6) Exosome Elution Buffer 5mL X 1A
(7) Reaction Tubes 22°K
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FES ),

(73]

HHL 7\ 1,200 x g BOHEE EEES £7-13 10,000 X g
BEOSBEEEES OFEN 1mLL EOBE, O EGE
2= v b+ (SartoriusttVivaspin64 iz 7 & 100K, Code:
VS0641 % 7z 1% Vivaspin20 5 % F 8 100K, Code:VS2041) %
AWT, A=N—78 Fa—IWiZh-> T1mLLTF % CRIAMNE
BPEAHT 5 L AEBREDL F7, W TE SHRABEITS50 mL
(GOfEsE) T3, YV IVAEEMT 5 I & TRER & < Mifast
MaE BT 5 ENTEET,
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x1ﬁ%§§§%%ﬁt&iam0ﬂ%% SIS C CHlEb At O
23\
FoRIC Y VRRIRILTE (FBS) % A28&03, @i
SEEALBE (B, 110,000 X g T18HEM) 7 &1C & 0 flash M
?&%%L%:FBSif:tiﬂ?ﬁﬁ@ffﬂiﬂ@%d\ﬂ@l&%%FBS%:\ffﬂi N
X

mEY > 7L 0BsE

1) g$?4t\12ngf%ﬁﬁﬁ®%%¢é<M@%ﬁ®

2) DVOLBEEHFRLVF 2 —7ICB T (11,200 x gEDLHEEE
EES K2 ),

3) 4T, 10,000 x g T30 M LGEET S (KEWT AL XD
MR o+ INE D53 BE) o

4) NDOEFEEH L VWF 2 —7I2B 7T (10,000 x gm0 HE
EEmES %2),

X2 MY 701,200 X g @05 %ﬁk{*@% 721310,000 X g
SOy B L G B R MBI 3 L E A,

migH > 7L NFE

14 70 & [[& D Washing Bufferz Z R < 723\,
) mﬁ*f’s% 4C, 1,200 x g T200 O BEd % (g i o

—

7 EE)
2) DOLEFEZHLVWT 2 —71CB T (1,200 x g =B E
‘ﬁﬁ“)

3) 41T, 10,000 x g TIOHMELFHET 5 (KX VH £ LD
bk AN W)f}\%ﬁe)o

4) 3) Dk %T WF 2 —TICB 4 (110,000 X g @5
LiEE 3

5) Washing Buffer 1/100 % E:DExosome Binding Enhan-
cer (% 500) %I % X‘* )

6) 2) % /213 4) THM L NIV 7 VIS 5) THEL I
Washing Buffer (1/100 %#%i? Exosome Binding Enhancer
(X500) WRINGEA) % v%gbﬂzé

7) B—F—X Lk NEERML &2 5 =R 105 R S 4
%, -+ Exosome Binding Enhancer (x500) ZRinEa
H$o7IL ]

8) THE3. 7714 =5 1« —BULD 2) ITiEds

K3 IMAEY /7 ) D1,200 X g J. u%‘%’ﬁt(ﬂ%‘i 721310,000 X g
Yy ARy il‘ﬂﬁ*ﬁa@(}ﬁ%ﬁ 3L A

X4 IR T HEIZUMAED  IVEICE D THEFE L T 2230,

T ADERTO— (T8 1))
HiaEE EEDSA

[ 4270 mmmmmrs |

300 x g, 5 min, 4°C

Lom | [ _ea

(€ g 21 200 x g, 20 min, 4°C
i |—> BURTYT
(TR3-1) i)

(HERBET Fr) (1,200 x g0 4 LA EIS)

g || e > BRATYT
(T3 -1) IT#D)

(Large EVs) (10,000 x gs&il 4> LiEE 5)
RiE (AT 3w
~50 mL (1,200 x gi& x5 & £ & E 5 % 12(310,000 x gzl 5 B L EE5)
RSV R
(VivaSpin20 435> F & 100K)
i
\_(~50tiRHE)
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mEDSE

1,200 x g, 20 min, 4°C

R i MRz7vT
(TrR3-1) D)
R ) (1,200 x gl HE £ HEIS)
10,000 x g, 30 min, 4°C
TR L BURT YT
(TrRS-1) D)
(Large EVs) (10,000 x g;& /L5 Bt EEE 5
% T 12
MmFDIHE
- Washing Buffer
YT (i) (111002 Exosome Binding Enhancers&i# )
1,200 x g, 20 min, 4°C %Iiﬁﬂﬂ
SRR Eten
LfERA, 1000, ER
) (1,200 x GRS LAES) A A T
10,000x,30min, 4°C o (THEI2)HD)
SER g2 |—|‘l'
) SRR, 1091, T8
(Large EVs) (10,000 x g5 B L3 E5) ' a5
L sHHzFyd
(T#23-2)[- #L)

*1 Exosome+Large EVS# Mg L 1= LMBAIS(. 1,200 x gD A B LB S EMBISHEAL T 2L
2 ExosomeZl 4% L 1= LMEEI(E. 10,000 x gi&iDy 53 Bt EREIS ZRMITHERAL TS L

*3 REEIIREE (~50mL) OMIEELENSHERTIBENOA T a> TR ha—bTT,

2. Exosome Capture DEFE{L

A T#13 Biotin-labeled Exosome Capture % Streptavidin
Magnetic BeadsiCHE @t 2T/ TY, ALBLUEOR
[E—XEHABEETESTF v FRFD1.5mL Reaction
TubeZ CfEA T & (V45

1) Streptavidin Magnetic Beads 60 ¢L % % 1.5 mL Reac-
tion TubelZ® ¥,

2) 1.5 mL Reaction TubeZ EAfR A XV P12y ML,
1 EEE L. R —ANRTELICTF 2 — TEEICfE
BHLIOWRERL et EiEw< A4 78Ry FTh<,

3) Exoscme Capture Immobhilizing Buffer 500 xL% . 2) D
1.5 mL Reaction Tube(Z#NL ., B AZ YV FE B
DAL TRILT v 7 A0 —TRIET 5,

4) 1.5mL Reaction Tube & EFREOETAY VX7 v/ L
7oth, BHBRAZ VFICEy FL, 91 5 H&EE
5o WRYE —AMERITTF 2 —TBECAE L D% i
BLIHE, EEE<A 71Xy FTH<,

5) Exosome Capture Immobilizing Buffer 500 ;L & Biotin-
labeled Exosome Capture 10 pL% . 4) ® 1.5 mL Reac-
tion TubelZiRMML . BWRAZ YV FH LIV AL TRV
T JAIFY—TRET S,

6) Wik (2~10C) TH—F—X— | X VIRERFL
TN B0 HRIG S ® %,

7) 1.5mL Reaction Tube% 5 L@ OETAY X/ L
7ot BAMRAZV FICEy FL. $91 5 REEE
5o WRYE —AMGERICTF 2 — TBEICAHE L =D % i
ALK, EEE<A 70Xy FTH<,
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8) Exosome Capture Immobilizing Buffer 500 x L%, 7) O
1.5 mL Reaction TubelZ#INL \TRILVT v 7 A FH—
THET %,

9) 1.5mL Reaction Tube% & B O CAY X7/ L

7. HBHBEAZVFICEy P L. #91 2REEE

bo WRE —AMEEILTF 2 —THEICHH L /D%

ALk, EEE~A 7Ry FTHRL,

8)~9) DIEfEE I HIZ 2[E#EVIEY, - - Exosome

Capture FEE{LE—X

X5 v FERfFO1.5 mL Reaction Tubeld 5 —ADF 2 —
TEREHANOBAE BV I M EERAL T, ©E— AR
ICEAMRRE T2z 5 N TEET,

Streptavidin Magnetic Beads(I{HATIC AL T v 7 A3 F
P—TEHHL, E—ABPH—-IIBBEIN WL L%
FEFRL TH 5 SR 2230,

10

=

(<3}

[(Exosome Capture DEFE{L7A— (IiE2)]

1.5 mL Reaction Tube
+ 60 1 L Streptavidin Magnetic Beads

BRRRY I~I 1DENE

ERERE
| + 500 ¢ L. Exosome Capture Immobilizing Buffer
RIVT VDR

REVEOY
Wa Ay l\;\ 15RBERE

EEERE
+ 500« L Exoscme Capture Immobilizing Buffer
+ 10u L Biotin-labeled Exosome Capture

RIVFw o2

I
AR 100/, 4°C
AEVADY
Wﬁx&yﬁ\1ﬁEmE
EEERE

| + 500 4L Exosome Capture Immobilizing Buffer
RIVTvHR

I
BWRRARV R, 1 DEHS
EEERE

X2

Exosome Capture BE{LE—X

3. 774=7T4—R&

ATt Exosome Capturefi @bt — A &9 T IV K
JEE® 5 TETY, 1.5mL Reaction Tube % A\ 72 K%
(FAAEEImL) #XRTOra—)LbLTwEd, =7
VY=L EZOMOMENNE (A4 v XYV y)
wIE L 72V &L 1,200 X g EmOnRE EEES ©, TV
VY — L% XD @EfE LG L 72Waid 10,000 X g iE
DLOBEEEES Y 7V E L TIHERAL 2SN,

1) v 7 (RABEE1ImL)¥X 2+ FHRMMH TRV
1.5mLAEYA 7S 2 —TICB L. Y /icx L T
1/500%5 5 ® Exosome Binding Enhancer (Xx500) % ¥
L, Rvsy 7 AIFY—TRET S, -+ Exo-
some Binding Enhancer (x500) FHinEHH > 7L
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2) Exosome Binding Enhancer (x500) ZFiNFHaY
TN BREEOETAY VXY LK, YL
% Exosome CaptureEE{LE—X DA -7 1.5mL
Reaction TubelZ# L., TIVT v 7 AIFY—TCREET
%o

3) HRTH—F— X —{CXDEEIRML 2225 3 WL
RIS S,

4) 1.5mL Reaction Tube% H L OB TALY Y X7 v/ L
7o, HHMAAZ VR FL, $1 5EEEY
bo MRYE —AMELITTF 2 —TBEICN & L 72D %
FLI. EEE< A 70 Ry FTHHS, - M
s RadeEE— X

(73]

YV IIVEEN ImLUEOEE&IX, Fie /2 b a—Ilicie
> T 15 mLAENE % AW BUG% RAKAERE 10mL) T
INEITD T EMTEES, ILRLYVIIVEENEZ 5 & RIG
BERME T4 57280, 3~5D0TREZEVRL CTHllas M Maz
B 5C EaBEDHLET (X16 2ER), 7o, Mllakss
EESVTIVOLET, RAMEEREMEIC XD 1mLELF &£ T
. ERRD15mL<A 7 0F o —T %05 KGR TG
HITO B EOLEY,

1

X7

%8

X9

Y7 (RAEE10mL) #F v FHEMAHTEHEO 15mL
BELEOICE L, Y7V L C1/500% & D Exo-
some Binding Enhancer (X 500) Z¥ML. DIVTF v 7 A
IFY—TEAT %, - Exosome Binding Enphancer
(x500) RMEHY>TIL

Exosome CaptureEE{EE—X 7 A -7z 1.5 mL Reac-
tion Tube*10 {Z, Exosome Biiiding Enhancer (X 500)
AFESXG T 1mLEB L, KXy 7 710 KD
L7cth, U—XBEIKROEE 2 HO 15 mLERE 1T L
RIVTF v 7 AIFH—TH VIV ERGT 5,

W CTH—F— X —IC X DEERRFIL 725 6 3 KDL B
LS5,

15 mL 2w IR 7 AR BER R T L C 1,000 x g T 3
R O BET S,

EHEEZHImLEL T, UE— XOWBE T B\IA SN 5D
ICHEBLEND EFRE 2y | T RS,

5) D 15 mLB RN EICHK - 72 1mLO BB LY —A%
Ry Fu VIR0 BREBEL-HR, E—XREBROSEL?)
@ 1.5 mL Reaction Tubell# 9,

1.5 mL Reaction Tube & 5. L MET AV VXA v Lo,
HABKAZV/FiIcty FL, 81 5HE#EET 5, BRE—
ANFELEICTF 2 — TR E LIc D% R L 7=k, B4
<A 7Ry TR, - HIRVMEREE X

B IVEED 0.5 mLK# D&, Exosome CaptureEE(L
V=RV IR —F—2—C k) EF R TE R
BEMH5H A, LEICIL U TTBS Bufferz L T 7
% 05mLU EIC A —)L7 v 7L TL 2SS (f: 100~
200 ¢L—>500 xL),

FOBED EE 2 HREURO MK NMEZ S SICEIR L 72\
HlE. BV EEAREELTHORRICE L TREL T
TLIZS 0,

MR —ADF 1 —TEERNOWRFE DV 7\ B D 15 mLiE
WE (Bl - 32— FNo.430791, a—=v 7 #) ML TL
7230,

10 V¥ — XRER A% L 72D 1.5 mL Reaction Tubeld 6) THU

HRT 5700, BEEFHEEL TV TSV,
= 17/20 —

4. fARRSMIREREE E — XY

ATRITMIV MG — A2 s 5 TRTY, &K
T T HT % Washing Buffer (& FHFiTIC %3 Exosome

Binding Enhancer (X500) ZR{RMLTHLIERLIESE
&\>I<11O

1) MEEX12 O Washing Buffer 2%} L "C1/500%F 9 Exo-
some Binding Enhancer (X500) Z##RML. NILT v
7 AIFY—TRET HH,
2) MERSMINIEESE—X A - 7-1.5mL Reaction Tube
IZWashing Buffer (+ Exosome Binding Enhancer
(x500)) 1mL&EWHIML, BT v 7 AIFH—Th
T 5,
3) 1.5mL Reaction Tube%# H EFEOETAY VX7 v/ L
e, HHMGAAZ Y FICEy L. 81 5 REfES
bo MRYE—RADFEEITF 2 —TEEITfHE L /oD % Hi
AU, BB Xy FTHBAL,
4) 2)~3) DEAEA S HIZ 2 [EED R T,
5) 1.5 mL Reaction TubeZ & EEOEETAVY VX7 L
7o, HHBSAX Y Ficty L. 1 5 HEE S
5o WRYE — AMSGERITTF o — TBEICFHE L 7D & fi
AL, BRI~ A 7B EXRy P TCELICERD
M R, - R AN N R A E—X
%11 Exosome Binding Enhancer (x500) %¥#ML Tz
Washing Bufferz#{#f9 % &, U— X Thife L 7=Mifust
ANEDBVRERE TR L. BIBRIERAZE L SIKTLE,

%12 Washing Buffer 4% EO H &L 1 KIGH720D 3mL T,

%13 Exosome Binding Enhancer # #RI0 L THh HREFRH (1K
MILLE) @5 2. WP+ 528560850 40
T, LEHERABEINCHARL T2V,

314 Washing Buffer (+ Exosome Binding Enhancer ( X 500))
731.5 ml Reaction Tubell#% & IFHIZIRMETL £
DTHEEITHDERNTL 2230,

fHRas RDEH
AT, sEdvr A flast NMaks & v — X 6 flast s

Mz w4 % TRETY,

1) SEEEs MM MEEAE —X A5 72 1.5mL Reac-
tion TubelZ Exosome Elution Buffer 50 pLZ& ¥R L |
WRAAV EPBRONAL CTRIVFy 7 AIFHY—T
TR 9 % K15,

2) 1.5mL Reaction Tube# 5. Fm O TALY X7/ L
7. HEARSAX YV FICEy F L. §91 5 EEE
%o WERYE —APFELICTF 2 — TBEIA B LD % Tl
BLtE, EEYF Y FEHWMTRVWEHL W 1.5 mLE
<AV BAF 12— 7B B,

3) 2) DR Y — A1ZExosome Elution Buffer% & 51250
pLIEIL ., R AZ YV EDRDLIOAL TRIVT v 7 A
Y —TRE T XI5,

4) 1.5mL Reaction Tube# 5. Fm O TAL VX7 v/ L
7o, HARSAX YV FICEy FL. §91 5 REEE
bo WRY —AMELITT 2 —TREICHE L D&l
BLBE, EE22)015mL<xA 7 80F 2 —7ICHE
L 7 —d %*1617,
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(7> ax]

5 L - fifast Mia s S RNAARESLL 22 W&k, B2 2)
L4y TEIRL =V L 7% H# 100 ¢ LiC Exosome Elution
Buffer 100 L% #RMNL . 51200 xL O & L /2%, microRNA
Extractor SP Kit (Code : 295-71701) 7% I\, HdkaiiH &I
E > CRNAKERL 1T TL 723V

X15 MR —ANEEL THRIVT v 7 AIF5—7210 Tliy—Ic
BE SN WS, Ay VT 3 ERy T 0 VT ERE
HMZIEME, E—A Il BB L TFIW,

X 16 Mgz H’j%f’tﬁbt{%ﬁ@Exosome Capture[E &L ¥ — A%
A (Eij(ﬁllil) '9#23&-&75;'(%%)%_&)‘ TV T -
s R S HICEIR L 22 W&, TRE3~5D07 7
£ =T *F@z%ﬁi@)&ﬂ' LT E AT Z LR TE
T, WAL 72#% ., Exosome Capture[&E (L — X
MA -5 7T 5-4) ©1.5mL Reaction TubelZ T2 3 THI%
WCHREL CBWHERBY V7L (X8 &) ZiRinL .
DB TR I~ DR L TSV, k., KF

CIERK 4 A 4 5 7z oI B A HE SN T
WEJ,

X7 [EUR L 7o TV EO#RE — ADNRA L TW AR
PWRd 0 £, MilasaxE > kT RSy TR0
%EET‘&%*WM‘M’%S IMFEICIE L T, 0.45 pm ™7 ¢ )LV X 8
AR (] I No. UFCBOHVZS A7 IVRTH)
wAT o 1ot %@ﬁ%%%ﬁ THEATI,

(774=T4«—fH70— (I3 3~5)]
1.5mMLBEYIH0F2—T(Fv FBRTEFEBL)
+ 1mL 1,200 X giEDa#EEiEES, or 10,000 X giE4 i EiFE S
+ $YTVITH L TI/500 F@DExosome Binding Enhancer *!

Exosome Capture EE{LE—X /1.5 mL Reaction Tube
d’llln_-l"/'?Z
ERfERAN. 3BFRIIL L. 4°C
AEVEIY
WRIRRY 1 DEKE
J:;‘%?IT,T:{-
s hEEE E—X

+ 1mL Washing Buffer (+ Exosome Binding Enhancer( X500))
VRV

X2 m;’ﬁll)?‘/lsl‘ HEME
EERE
REVBRT

mixayh}\ 1 DEKE
LiEEREICHhE
|+ 50 L Exosome Elution Buffer
RFIVFv IR
AEVETY
WRRRY B, 1 DEKE
EEEISmML YA 70F 21— JICEUR (FEREVs)
+ 50uL Exosome Elution Buffer
RIVTY IR
&= zevayy
WRREY R 1 HEKE

1 MY Y JTIVDHE. BEEnhancer ZFMT 2L EZHY EFEA.
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(FEEHm]
71— I No. w4 o
295-71701 | ¥4 Z7ARNALFA 57 Z—®SPFy - | 50@E
317-90175 | 10 X TBS (pH 7.4) 500 mL
(S 3HEK]
W. Nakai, et al., Sci Rep 6, 33935 (2016).
SLEFEFTTT
STUVWXYZI\
KB mFRKXEEHII3I -1 — 2
S _ﬁ (06) 6203 —-3741 (& =xR)
1702K03
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