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Customers in pharmaceutical companies and medicine will be main targets.
z Because they often focus on development of the diagnostic agent in liquid

biopsy and research of specific marker in extracellular vesicles.
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Timé&-affinity purification of sEVs.  To isolate EVs by the Tim4-affinity method, MagCapture Exosome
ief, 0.6 mg of streptavi-

Isolation Kit PS (Wako, Japan) was used according to the manufacturer’s instructions. In br

din magnetic beads, bound with 1 g of biotinylated mouse Tim4-Fc, was added to 10K sup supplemented with
2mM CaCl, and the mixture was rotated overnight at 4 °C. The beads were washed three times with 1 ml of wash-
ing buffer (20 mM Tris-HCI, pH 7.4, 150 mM NaCl, 0.0005% Tween20, 2 mM CaCl,), and the bound sEVs were
eluted with elution buffer (20 mM Tris-HCI, pH 7.4, 150 mM NaCl, 2mM EDTA).

A lot of the research data were obtained by Wako staff.

MagCapture ™ Exosome Isolation Kit PS was described in a section of Methods.
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Exosome Novel technology
MagCapture™ Exosome Isolation Kit PS

MicroRNA microRNA and AgBubfamily Proteins AtiAgoINAD

: : Cell/tissue Sonjugated
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2. Summary of Agonmunoprecipitation serum/plasma

3. AnttAgo Monoclonal Antibody Series

4. microRNA lIsolation Kit Series

4-1. MagCapturéM microRNA Isolation Kit
(magnetic beads)

4-2. microRNA Isolation Kit

RNA
Ago IP purification
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5. Total RNA Purification pgo | Humen, Ant Agor, Monoclonalanibody
5-1. microRNAExtractorSP Kit R, oneeenE Al
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Mouse Anti Mouse Ago2, Monoclonal antibody
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Anti Mouse Ago3, Monoclonal antibody
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Human,
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Description of Conventional Method

Precipitation by reagent

(Polymer) 10%

Ultracentrifugation 87%

__ Affinity purification by antibody 3%

Fig. The percentage of isolation method reported in article

Magnetic beads

Isolation Method Advantage Problem
Long time and complicated protocol
Ultracenrifugation Standard Difficult to use mulsample
Contamination (High background)
Low reproducibility
Precipitationw/ reagent Easyto-use Contamination (Too high background)
(polymer)
Low recovery oExosomes
Affinity purification w/ High purity Depending on a performance of monoclonal antibody apd

population of target antigens oBxosomesurfaces.
Denaturation purification (Not intadExosomepurification)

N
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Problem of conventional method (" Good

1. Ultracentrifugation

110,000xg, 70min
h

ppt

h § PBS

— 110,000xg, 70min
h § PBS

U U 110,000xg, 70min
h

ppt:Exosome

2. Density gradient fractionation

Centrifugation

)

[ No Good

)

[

Low Purity

.

Low throughput

-

-

Low reproducibility

High Purity

Low throughput

Low reproducibility

Sucrose affect exosome activity




Problem of conventional method (" Good

3. Polymer -Based Precipitant

Easy and Fast }

)

[ No Good

)

Precipitated exosome is not used for down
(due to low purity) Such as MS analysis.

\L

-stream experiments.

Available from some companies.

4. MAb-immobilized magnetic beads

: Easy operation }
: Denaturation agent is required for elution (No Intact condition) }
( Depending on population of exosome surface antigens }

Low purification efficiency }



Phospholipid on the membrane surface of Exosome

Scheme of molecules on/in Exosome

B Exosome ICAM . Imegnn

( { R Adhesion molecules
ICAMs integrins

4
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/ g\ Tetraspanins:
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1 Actin |
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\Ceramide, HSP70W GRS

\cholesterol, Tubulin < 'Cytoskeleton:
l‘pﬁospﬁan'ay!sen"ne] \Acnn tubulin,
' lERMs myosin
Phosphatidylserine o \\% \Y)\YK — .
mRNA

] Pr -miRNA RAB \‘
Endosomal molecules: 'Membrane trafficking:
RAB proteins, annexins *

TSG101, ubiquitin,

lclalhrin. ALIX 1 mlRNA

Mittelbrunn et al., Nature Reviews Molecular Cell Biology (2012)

The ratio of phospholipids in membrane

mol % phospholipids

70

60
50 -
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30 -
20
10

1 CM (cell membrane)

B P100 (exosome
fraction)

al

PC: phosphatidylcholine

SM: sphingomyelin

PE: phosphatidylethanolamine
PS: phosphatidylserine

PC

Trajkovic et al., SCIENCE (2009)

We targeted phosphatidylserine (PS) on the membrane
surface of extracellular vesicles.




Novel technology _
PS Affinity Method by a novel molecule

X Affinity method for  phosphatidylserine (PS) on the membrane surface of EVs
X Principle

Chelator
—

(metal ion removal)

Magnetic Magnetic

beads

Extracellular Vesicles

‘-------\
N o o

o . : : .
Can purify  High Purity  Extracellular Vesicles Reference: Scientific Reports 6, 33935

o i i
Can purify Intact Extracellular Vesicles A novel affinity -based method for the

o High Reproducibility isolation of highly purified extracellular

] ] vesicles
0 Easy Operation by kit (about 3.5hours)
Wataru Nakai, Takeshi Yoshida, Diego Diez,

°  High Yield than affinity way by antibody Yuji Miyatake , Takahiro Nishibu , Naoko
Imawaka , Ken Naruse, Yoshifusa Sadamura

0 Easy to use multi  -sample (No need of ultracentrifugation) e
& Rikinari Hanayama
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Technical Info. 1

Performance Comparison with Precipitation way

K562 cell culture Sup.

Electron microscopic and NanoSight analysis of obtained exosome (serumdfree)

Polymer -base
MagCapture ™ Ultracentrifugation Precipitation

= 414 o 788
Size Distnbution: Mean: 114 1/ 2.0 nm Size: Dastnbishon Sze Distnbution: Mean: 150 + 0.1 nm
— Mode_ 88 +/- 4.2 nm = = Mode: 114 +/ 5.5nm
= SO 48137 nm £ E S0 60+-13n0m
= Total Concentration: 85.93 +/- 1.62 particles/frame 3 Tolal Concentration. _g tal i B6 63 +- 3.7
§ 966 1/ 0.23 E8 pariclesim é 41042017 £6 particiesimt ©° 087 1/ .37 EB particlasiml
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NTA s 5
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= = s
B ; :
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: o o 20 w0 a0 | so w0 s s e o0 0 1o 0w  ao | so e 7 s0 w0 000
Size (nm) Size (nm) Size (nm)
Size Distribution: Size Distribution: Size Distribution:

mean 106 *+ 4.1 nm ) mean 136 * 3.5 nm mean 183 + 4.4 nm

MagCapture purified many particles around 50  -100nm in size. Numerous extracellular vesicles can

be seen by electron microscopy.
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Technical Info. 2

Recovered amount of Marker protein

(kDa)

Silver stain CD9

1 2 3

250

150

100

75

50

37

25
20

15
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)

—
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Lane 1 K Control (beads only)
Lane 2 K MagCapture
Lane 3K Ultracentrifugation

CD9

CD63

Amount Comparison of Exosome isolated from Healthy Human Serum

Comparison of amount of miRNA

3.0

2.5

2.0

1.5

1.0

Relative miRNA level

0.5

0.0

MagCapture

mlet-7a

m miR-16

m miR-92a
m MiR-142-3p

Ultracentrifugation

Comparison to affinity method by antibody

1 2

3

4

5

6

Lanel K Ultracentrifugation

Lane2 K MagCapture

Lane3 K anti -CD9 antibody affinity

Lane4 K anti -CD63 antibody affinity

Lane5 K anti -CD81 antibody affinity

Lane6 K anti CD9, CD63, CD81,
EpCAM antibody Mix

ultracentrifugation and affinity way by antibody.

MagCapture ™ purified exosomes and microRNAs more efficient than

11



Technical Info. 3

Comparison of marker protein derived from 150m | celbculture sup.
T K562 cell culture supernatant t
Serum -free 10% FBS p Exosome -depleted) added

Western Blotting Western Blotting

Silver Staining CD63 Flotillin -2 Lamp -1 Silver Staining CD63 Flotillin -2 Lamp -1
(kDa) M 1 2 3 12 3 1 2 3 1 2 3 (kpa) M 123 12 3 1 2 3 1 2 3
250 250
150 . 150
100 L 100 .

75 " 75

.

1 '.,

50 . .

- ] - 50 - _. .w
37 - ' 37 J

-l
25 - 25 -
20 = 20 -
15
15 || | | - i
Lane 1 K MagCapture (PS affinity method) W Non -specific
band

Lane 2 K Ultracentrifugation
Lane 3 K Polymer precipitation

w * [ Exosome recovery is higher than ultracentrifugation. ] 12




Technical Info. 4

Comparison of marker protein / 200ng of total protein
T K562 cell culture supernatant t
Serum -free 10% FBS p Exosome -depleted) added
Western Blotting Western Blotting
Silver Staining CD63 Flotillin -2 Lamp -1 Silver Staining CD63 Flotillin -2 Lamp -1
(kpay M 1 2 3 1 2 3 1 2 3 1 2 3 (kDa)M_123 1 2 3 1 2 3 1 2 3
: .';';
250 250 § v
150 150 '-'
100 ‘ 100 3 ‘
75 75 14
|11
50 - 50 ' | -
37 37
o
25

20

15.

4 zz
- 15 @

Lane 1 K MagCapture (PS affinity method)
Lane 2 K Ultracentrifugation
Lane 3 K Polymer precipitation

m ‘ [ MagCapture showed highest purity }

13



Technical Info. 5

Comparison of human -derived peptides identified by MASS analysis

T K562 cell culture supernatant, 10 % FBSp Exosome -depleted ) added t

The rate of human  -derived peptides

. ] . . ] . Detecti te of
Comparison of human-derived peptides identified by MASS analysis hfnfgn"’_r;;?ife‘; peptides

| | |
Polymer-based h 995 13.9%

precipitation
Ultracentrifugation 473 271 63.6%
woqcaptor TR 11 5
0% 20% 40% 60% 30% 100%
B Number of human-derived peptides Human-derived peptides existing rate (%)
Number of FBS-derived peptides MASS analysis data was provided by Dr. R.  Hanayama at Graduate School of Medicine,
Kanazawa University and Dr.  Nakai at iFReC Osaka University
ﬂ MagCapture is suitable for MS analysis for
identification of surface antigens of exosomes.
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Technical Info. 6

Amount Comparison of Exosome isolated from = helthy human urine

Comparision  of marker proteins Comparison of particle size p NTAP

(kDa)
/ MagCapture (PS \
Lane 1 K Polymer Precip . ..... affinity)
Lane 2K Ultracentrlfugatlon Size Distribution: Mean: 107 +/- 1.2 nm
Lane 3 K MagCapture 5 Mode: 86 +/- 1.2 nm
r SD: 42+/-1.0nm
K Total Concentration: 106.96 +/- 2.83 particles/frame
250 i 12.12 +/- 0.31 E8 particles/ml
i}
150 : Size Distribution:
mean 107 =+ 1.2
100 © nm
75 O %o M w0 40 o M0 0 e wo 1000
\ Size (nm) /
50 ) i
Polymer Ultracentrifugation
37 . precip . e
Size Distribution: Mean: 176 +/- 1.6 nm Size Distribution: Mean: 191 +/-9.4 nm
= Mode: 117 +/-4.5 nm = Mode: 113 +/-2.8 nm
% SD: 96 +/-5.8 nm % SD: 88 +/-7.4nm
25 % Total Concentration: 155.52 +/- 9.35 particles/frame 8 Total Concentration: 21.43 +/- 1.83 particles/frame
g 18.76 +/- 1.17 E8 particles/ml g 2.37 +/-0.21 E8 particles/ml
20 Q Q
i 8
s . . . . c . . . . i
5 £ Size Distribution: £ Size Distribution:
g mean 176 + 1.6 8 mean 191 + 94
S nm 3 nm
CDQ! - e & B ke h b E ke {EEEE LS R
Size (nm) Size (nm)

‘[ MagCapture also recovered high -purity exosome from urine sample 15




Summary of MagCapture ™ Exosome Isolation kit PS

Comparison with other purification method
Exosome Exosome Recovery
Methods Purity Recovery Intact vesicles
MagCapture ™ (PS Affinity) XXX XX X X X X Yes
Ultracentrifugation X X X X Yes
Polymer -based Precipitation X XXX X X Yes
Affinity Method using antibody X X X X No

Can purify High Purity Extracellular Vesicles
Can purify Intact Extracellular Vesicles

High Reproducibility

Easy Operation by kit (about 3.5hours)

High Yield than affinity way by antibody

Easy to use multi -sample (No need of ultracentrifugation)

V VV VVV

Concentrating cell culture media beforehand, compatible with large scale

) (Data is not shown, please see reference data. )

16



Product Information

X MagCapture ™ Exosome Isolation Kit PS

Code No.
293-77601

299-77603

Product

MagCapture™ Exosome Isolation Kit PS

package

10 tests®

2 tests?

2 E x o s oisokation magnetic beads are reusable up to 4 times. (Details is written in manual)
The kit components are included enough as considering recycling case.

Kit composition of

MagCapture H Exosome Isolation Kit PS

Streptavidin Magnetic Beads 6 0 0™ 1 tube
Biotin -labeled Exosome Capture 1 0 0" 1tube
Exosome Capture Immobilizing Buffer 35mL x 1 tube
Exosome Binding Enhancer p 500 x P 5 0 0™ 1 tube
Washing Buffer 75mL x 2 tubes
Exosome Elution Buffer 5mL x 1 tube
Reaction Tubes 22 tubes

Sample:

cell culture supernatant, serum, urine

p 10tests P

This kit is NOT suitable for plasma treated with chelate agents such as EDTA and citric acid.

Storage:

2-10i

17



Our Goal

Exosome isolation method
P Gold Standard P
Ultracentrifugation

‘ SWltch'

MagCapture ™ Exosome Isolation Kit
(New Gold Standard)

NEW B 5
Exosome | 2

i

PS

18
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Sample pretreatment condition of centrifugation

Sample p cell culture sup.

P

Z1> 300xg, 5min

Sup.

Z1> 1,200xg, 20min

Sup.1

>

Purification step

Exosomet Large EVs

Size Distribution:
mean 15+ 2.3 nm

p 1,200xg sup. P

Z1>10,000xg

Sup.2

, 30min

>

p 10,000xg sup.

Purification step

=

Pellet

-2

p 10,000xg pellet P

Pretreatment condition is optional

Purification step

Exosome

Size Distribution:
mean 11 0.7 nm

according to purpose.

T Large EVs

Size Distribution:
mean 21% 14.7 nm

microvesicles
100- 1000 nm

O

exosomes
40-100 nm

C

van derGreinSG et al.,
Front Immunol(20-&4)

0o v
0> 0 ;’
gm g L
) ()
(%2}
c28 o
G838
(kpa)M =
250
150
100
75
50
37
25
20
15
Lamp 1




