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[ 1] Background and Principle

Extracellular vesicles (EVs) are particles with lipid bilayers released from cells, which are considered to play important roles in
intercellular communication' and are actively studied.

It has been revealed that EVs are involved not only in communication between multicellular organisms but also between
microbes and between microbes and host cells.” EV production is an essential function for microorganisms, and elucidation of
EV-mediated bacterial-bacterial and bacterial-host interactions is expected to contribute to vaccine development, studies on
the effects of intestinal bacteria on hosts, drug delivery systems, and other applied fields.?

For quantification of EVs in multicellular organisms, ELISA kits using antibodies against marker proteins have been widely
developed. In contrast, in microbes, marker proteins are not yet well identified, so quantification is mainly performed by
nanoparticle tracking analysis, which requires expensive equipment.

This product captures EVs using plates coated to carry positive charges on the surface and detects them with an anti-LPS
(Lipopolysaccharide) antibody as a probe.

This enables sensitive relative quantification of Gram-negative bacterial EVs without requiring expensive equipment or special

techniques.

[11] Product Features

@ Enables relative quantification of microbe-derived EVs using the same procedure as conventional ELISA
@ Standards are included, allowing immediate start of experiments.
@ High sensitivity enables measurement with small sample volumes.

Limit of detection : 8.0 x 10° particles/mL

For research use only, Not for diagnostic use.
Please read this manual thoroughly before use.
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[1I1] Kit Components

Storage temperature : 4°C

No Component Volume Quantity

1 EV Detection Plate 8-well X 12 strips 1 plate

E. coli EV Standard
2 (Escherichia coli DH5 a strain) 1.0mL* 1 vial*
5.12 x 10° particles/mL

3 Assay Buffer 35mL 1 bottle
4 Wash Buffer (10X) 40 mL 1 bottle
5 Anti-LPS Antibody (100X, red cap) 120 uL 1 vial

6 HRP-labeled Secondary Antibody (200X, green cap) 150 pL 1 vial

7 Substrate Solution 12 mL 1 bottle
8 Stop Solution 6 mL 1 bottle
9 Plate Seal 3 sheets

* Standard curve can be prepared twice (n=2)
Materials required but not provided

@ Micropipettes (10 — 1000 L) @ Multichannel pipette
@ Reservoir @ Plate shaker
@ Plate reader (capable of measuring at 450 nm) @ Plate washer

[IV] Preparation of Reagents and Samples

[IV— 1] EV Standards (prepare for 2 wells per plate

Concentration (particles/mL) EVs Standard Assay Buffer Dilution
A 5.12x10° 1
B 2.56 x 10° 250 uL of A 250 pL 2
C 1.28x 10° 250 uL of B 250 pL 2
D 6.40 x 107 250 L of C 250 pL 2
E 3.20x 10 250 uLof D 250 uL 2
F 1.60x 10 250 L of E 250 pL 2
G 8.00x 10° 250 uL of F 250 pL 2

Preparation of Standard Solutions

1. Add 250 pL of Assay Buffer to 250 pL of the EVs Standard Solution included in the kit (A in the table above) to make a 2-fold
dilution. Mix well to obtain solution B.

2. Prepare subsequent 2-fold serial dilutions in the same manner.
3. Use 100 pL of each dilution per well.
Note: Since each concentration is measured in duplicate (n = 2), 200 uL of each dilution will be required.

Caution: Prepare the EVs Standard Solution freshly at the time of use, and only in the amount needed.
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[IV] Reagents and Sample Preparation (cont.)

[IV— 2] Wash Buffer
- Dilute Wash Buffer (10X) 10-fold with purified water.

Example: For one plate, dilute 40 mL Wash Buffer (10X) with 360 mL purified water.
[IV— 3] Anti-LPS Antibody
+ Dilute Anti-LPS Antibody (100X) 100-fold with Assay Buffer.

Example: For one plate, dilute 100 pL Anti-LPS Antibody (100X) with 10 mL Assay Buffer.

Caution: Prepare the antibody solution freshly at the time of use, and only in the required amount.

[IV— 4] HRP-labeled Secondary Antibody
+ Dilute HRP-labeled Secondary Antibody (200X) 200-fold with Assay Buffer.

Example: For one plate, dilute 50 uL HRP-labeled Secondary Antibody (200X) with 10 mL Assay Buffer.

[IV— 5] Samples

- Dilute samples at least 2-fold with Assay Buffer so that the total reaction volume becomes 100 pL.

+ EVs may not be captured if the solvent contains high salt concentrations. Replace or dilute the solvent with phosphate buffer
or an equivalent buffer to reduce the salt concentration to 150 mM or lower.

- For some samples, the relationship between concentration and absorbance may not be linear even if within the calibration

curve. Prepare multiple dilutions to confirm linearity.

[V] Assay Procedure

@ Bring EV Detection Plate and reagents to room temperature.
@ Prepare EV standards as described in [IV-1].

@ Add 100 uL of prepared EV standards (8.00 X 10°to 5.12 X 10° particles/mL) or sample

solution to each well.

Seal the plate and shake with a plate shaker (800 rpm, 30 seconds).

Incubate at room temperature for 1.5 hours or overnight at 4° C.

6 Remove reaction solution completely, add 300 uL Wash Buffer (see [IV-2]) to each well, and
wash. Repeat 3 times.

@ Add 100 pL of diluted Anti-LPS Antibody (see [IV-3]) to each well.

Seal the plate, shake at 800 rpm for 30 seconds, and incubate at room temperature for 1.5
hours.

© Remove antibody solution completely, wash each well 3 times with 300 uL Wash Buffer.

Add 100 L of diluted HRP-labeled Secondary Antibody (see [IV-4]) to each well.
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[V] Assay Procedure (cont.)

@ Seal the plate, shake at 800 rpm for 30 seconds, and incubate at room temperature for 1.5
hours.

@ Remove antibody solution completely, wash each well 3 times with 300 uL Wash Buffer.

@) Add 100 L of Substrate Solution to each well and incubate at room temperature for 10-15

minutes, or until sufficient color develops.

After confirming the color intensity, add 50 uL of Stop Solution to each well.

Measure absorbance of each well with a plate reader at 450 nm.

® @

Draw a calibration curve using the concentrations and absorbance of standards, and
calculate the concentrations of the samples.

[VI] References

1. Y. Naito, Y. Yoshioka, Y. Yamamoto and T. Ochiya: Cell Mol Life Sci., 74, 697 (2017).

2. Obana, N., Kurosawa, M., Toyofuku, M. & Nobuhiko, N. Biogenesis and Functions of Membrane Vesicles Actively
Produced by Microbes. KAGAKU TO SEIBUTSU 54, 812-819 (2016).191.

3. Obana, N. & Nomura, N. Functions and biosynthesis of membrane vesicles produced actively by Gram-positive
bacteria. Japanese J. Lact. Acid Bact. 27, 10-16 (2016).

[VII] Notes

Examples are available online.

Please search “Gram-negative bacterial EV ELISA” on our website.
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___Forresearch use only, Not for diagnostic use.
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[1] BELAERE

fRIAN\BE (extracellular vesicle : EV) (&MBED S E NS IEE ZEEAIF DN T DM C. MIEBEOERGEICEELR
BERTEIN". BAICHERINTVET,

ZHEREMIE DY TH L. MEMITBWTE BV IS - MAERE. ESIIEHEY - BERREBOBEREEZE> TV
TEDBESMNTHE>TWET P BV EEIFMENICE > TRARGHEETH Y. EVs ICL2MEMS L FTBEE L OEEER
DIERERRRRIE. 77 F VRAEDY —XPBERICE I 2MEDBEENDIER. FZv I 7N =X T LEWS TR L ZIGHA
DENORBEHMEFENTHET Y,

ZHREYIOD BV EEICBVWTUER—A—2 VNV BICHT B Z AL ELISA F v PAZCHEEEINTVE Y, —ATH
EMDOHZEIEIR—H— 2V INTEDRELIEATWEWT EHE T/ Mo vF U IBRICEZEENERTHY . SffizEE
DRELEZES>TVET,

AERE, REICEERAHUDES>O—T0 7 LT L— TRV Z#IEL. 1 LPS (Lipopolysaccharide) #ifA% 70—
TETBHTET. BMGEBLPRFRGFRAVELSTICY T LRERBRD EV 2 5REICENEET 52 ENARETT,

[Il] #EDR

@ EED ELISA JE L [ERRDIBIETHAEMHER EV O EENFIEET Y,
@ ERNMIBLTVWADTT CICKRBREROOSNET,
@ SRELZDTLEDY Y ZIVTAERRETY,

HEHBRSR 8.0 x 10° particles/mL

MARICRREEDIRZEGHE T L— MR TELGVWTREN SV E T,
BRED 150mM U TFCHD LS ) VBNY 77 — G ETHREERE LUIFERLTCTEALIEEL,

EmlE AEBWICOZHFFERL LTV, & M IINDOERE. BRRZEBICIIFER LEVTLEEL,
AIZaT7IVETHERDS Z. EBMICOIFERALIEETL,
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No RS e iRk FDFE
1 EV Detection Plate 8-well X 12 strips X 1#
KBSE EV 122K
2 (Escherichia coli DH5 a #kE3k) 1.0mL X 14 *
5.12 x 10° particles/mL
3 T ANy T — 35mL X 174 Bl S BRICIXEREE - F4£8
4 HeI\y 77— (10X) 40mL X 14 R EDREREBADL,
FRINY T 7 — m
’ ANADERE BT S &>
5 MLPSHtk (100X) #/Fvv T 120l X 14K +RICERELT LT,
6 HRP 1Z ik (200X) #FEF+ v/ 150 uL X 14
7 BEER 12mL X 14
8 I 6mL X 14
9 TL—bk—)b 3
*n=2 £ LT, BRER2E7D
TEREWRCED (ZOMBELZED)
@< 7O0EXYZ— (10~ 1000 uL) O IIVTFF v RIVERY Z—
@ -/~ @ /L—tvI—H—
@ 7L—t—4— (KR 450 nm HNBEIERTEERE D) @ /L—tUryv—
(V] &&, 9 7IVORAREAE
[(IV—1] EVIZER (FL— M 1HBY 20 IR T DFEE)
JERE (particles/mL) 12Ny E Ty AI\y T 7— S
A 5.12x 10° 1
B 256 % 10° 250 pl of A 250 L 2
C 1.28x 10° 250 uL of B 250 pL 2
D 6.40 x 10 250 uL of C 250 L 2
E 3.20x 10’ 250 yLof D 250 pL 2
F 1.60x 107 250 L of E 250 pL 2
G 8.00x 10° 250 uL of F 250 pL 2

Fv MCADTWS EVIZER (ERDA) 250uLic7y A /Ny 77— 250 L Z0X Q2 BHER).
KFCRELIEABREBELE T, T, ERRIC2EERLIAREAK L. 100yl TRIELTTREL,
KR n=2 Tld. 100 pLx2 =200 uL A LE T,

*EVIRERIE, wEEEAEHAEELTIEEL,
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[IV] &, T IVORERAE DDOF

(IV—2] #&&/\y 77—
- 58\ 7 7 — (10X) EAERAKT 108FRLET.
Bl) TL— k185 #5%\y 77— (10X)40 mLITHERIK 360 mL £MZ. B LET,

[IV— 3] # LPS Hiufk
- HILPS Hith (100X) Z7 w41 /Ny 77 —T 100 EHRLET,

B) TL—h 145 7y A/\y 77— 10mLIcH LPS Hifk (100X) Z 100 yL Zi0Z. EELRFILE T,
*ERRIE. HEEZRERRELTIEEY

[IV— 4] HRP iZE— ks
-+ HRP AZE Yk (200X) & 77w £+ /3y 7 7 —T 200 fSABRLE T,

Fl) FL—b1#%5 7 vtA/\y 77— 10 mL T HRP #Z58 = X#fk (200X) & 50 uL =MNA. ExELEFMLE T,
*IRARIE. HESEEARFRERLTIEEL,

[(V—5] > 7L

BV AINET ANy 77 =T 2BUEICHERL. RRIGRED 100pL ITHEDESFMLTIZEL,

ARICRREDRESLHEAT L — MNIHETEGWVWARRMENS Y £9, IBREN 150mM U TICGZ LS U VE/NY 77—
GETHREERE LFFRLTCERALEEN

* U2 TINE L > TUTREEDRERDEE NI L)\'DTVT%&V&%J‘EV@E@W\b = FWEEDHYET., T
TIVSEEREDHRRZTWL, U7 U T 4 —ZHRI 5L DI LTLEE

(V] BlESE
@ EV Detection Plate & SHEA = RICRLET
@ EVIEERAERALET (IV-1] ),

@ @THRFE LI EV IR (8.00 x10° ~ 5.12 x10° particles / mL) & L < (&4 > FILViaHK%E
Ko T)UIC100puL §27FL— bAIMAE T,

@ FL—~brlicy—IbL, TL— bz —H—TTH#E 800 rpm,30 %) LE T,

©® =RT2EMHBL LIFSCT—HBRGLET,

©® KItEEFZEICBREL, B T)UIT300uL OF#R/Ny 77— ( [(IV=2] ) EMZ. H%L
£9., TOREE3IEITOTREIL,

@ FHRALFZIIPSHIA( [IV=3] ) BRI /UIT100puL $ DA ET,

TL—hcy—bL, FL— bz —H—THE# 800rpm,30%) LE T,

© RET2HEEHERISLETD.

TEBRRERSICBREL. U T)VIC300 UL D¥E/N\Y 7 7—EMA. HE2LET, TD

BIEZ 3BT > TCREL,
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(V] BlERZE DODE&

@ FIRFHEL Lz HRP 2R — ik ( [IV— 4] ) KU T)UIT 100 yL $ MR E T,

@ JL—hkc—)bL, FL—hrT—H—THEHE (800rpm, 308 ) LET,

@ FRC2HEBERISLET,

@ —REARETRRICBREL. 87TV 300 uL 0%/ Ny 77 —%EMA. H2LET,
ZOBREZ 3BT TREL,

(» BERZZVTIVITI00UL O, EET BEICKEBTSETI15 nEEEHFERISLE

EDS
HKEOREZHERZ. &V T)UIC50uL $DEEREMAE T,
TL—=h)=F=ICTEY TIVORAEZAE LET CAERE 450 nm),

® Q ®

REERAIES

BERDRE EMAELD SRERERE. TV TIVOREZEHLET,

B particles/mL | 5.12x10° | 256x 10° [ 1.28x10° | 6.40x 10" | 320x 10" | 1.60x 10" | 8.00x 10° Blank
450nm IAE 1.9703 0.9929 0.6019 0.3570 0.2616 0.1719 0.1504 0.1081

[VI] 2E3@
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