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Storage: Please see individual components

A limited-use label license covers this
product. By use of this product, you accept
Version 2 the terms and conditions outlined in the
7/30/2018 License and Warranty  Statement
contained in this user manual.
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Product Description

Bacteria-derived outer membrane vesicles (OMVs for short) have recently gained attention as a novel mechanism
for transmission of molecular information within bacteria as well as bacteria to mammalian cells. Owing to its
similarities to well-established extracellular vesicles (EVs), researchers have utilized OMVs to study host-bacterial
interactions in pathogenesis?, in cancer therapy?, in modulating host immune response3, and engineering for use as
vaccines®.

To assist researchers in identifying new and exciting applications for OMVs, SBI is proud to introduce the
ExoBacteria™ OMV lIsolation Kit — the first isolation system dedicated for OMV isolation (from E.coli and other
Gram-negative species, e.g. P. putida) for use in downstream applications. Using an innovative precipitation-free,
ion-exchange chromatography system (containing a proprietary capture resin + gravity column) for capture of OMVs
from bacterial culture medium, the kit delivers OMVs in less than 1 hr of total time with purity and yield rivaling
ultracentrifugation-based approaches.

The kits are provided with enough reagents and consumables to process up to 20 reactions*, allowing researchers
maximal flexibility with experimental conditions.

*1 reaction is defined as 1 ml of resin + 30 ml of purified bacterial culture media loaded into a single gravity column

List of Components

Item Volume/Qty Storage Temperature
OMYV Binding Resin 20 mL 4°C
Binding Buffer (20X) 60 mL 4°C
Elution Buffer (1X) 30 mL RT
Gravity Flow Columns 20 RT
Column Stoppers 20 RT
Column Caps 20 RT

Storage

The Kit is shipped on Blue Ice and the components should be stored at recommended temperatures as stated above.
Properly stored kits are stable for 12 months from the date received.

General Information
Note: The Binding Buffer is provided in a 20X concentration, please dilute to a 1X working concentration in DI water
prior to starting the procedure.



Materials required but not provided: Filtering units with 0.45 um and 0.22 um filters, column rack, rotating rack,

pipettes and pipette tips. For column racks, we would suggest QlArack (Cat #10915) from Qiagen for holding the
columns and collection of flow-through material.

Protocol for ExoBacteria OMV Isolation Kit:
1. Prepare clarified supernatant from bacterial culture

a.
b.
C.

Culture the bacteria in its appropriate condition until the desired OD is reached.

Spin down bacteria at 5000 x g for 20 mins at 4°C.

Transfer the supernatant to a fresh tube and spin again at 5000 x g for 20 mins at 4°C to completely
remove any cellular debris.

Collect the culture supernatant and filter through a 0.45 pum vacuum filter.

Repeat the filtration step with a 0.22 um vacuum filter and collect the material.

Filtered culture supernatant is now ready for OMV isolation.

2. Column preparation and OMV capture

a.

Mix the OMV Binding Resin by shaking the bottle thoroughly as contents may have settled at the
bottom

Pipette 1 mL of the OMV Binding Resin onto the column.

Equilibrate by adding 10 mL of the 1X Binding Buffer to column and allow solution to completely
flow through. Discard the flow through.

Place a yellow column stopper onto the bottom of the column.

Add 30 mL of the clarified bacterial culture supernatant (prepared in step 1) to the resin and place
column cap on top of the column.

Incubate on a rotating rack at 4°C for 30 minutes to allow for OMV binding

3. OMV Elution

o oo

Place the column onto a rack and uncap the top and bottom of the column

Allow the resin/supernatant mixture to flow through

Wash the resin with 15 mL Binding Buffer. Discard the flow through. Repeat the wash step 2x.

Cap the column at the bottom with the stopper and add 1.5 mL OMV Elution Buffer. Incubate for 2
mins at room temperature, gently shaking the column every 30 secs.

Uncap the column at the bottom and collect the eluate containing the OMVs in a fresh
microcentrifuge tube.



Example Data and Applications

A. ExoBacteria OMV Isolation Kit  B. Ultracentrifugation

Figure 1. OMVs isolated using the ExoBacteria OMV Isolation Kit are similar in appearance, but with tighter
distribution than OMVs isolated via ultracentrifugation. Comparison of transmission electron micrographs (TEM)
of E. coli-derived OMVs isolated using (A) the ExoBacteria OMV Isolation Kit or (B) ultracentrifugation. OMVs (light
blue arrows) are indicated in both samples, but note the unwanted protein aggregates (red arrow) that appear in
the ultracentrifugation sample.



A. Particle size distribution
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B. Yield
OMYV Yield
(particles/pg protein)
ExoBacteria OMV Isolation Kit 1.38x 108
Ultracentrifugation 0.0657 x 108

Figure 2. The ExoBacteria OMV Isolation Kit delivers a narrower size distribution of OMVs and higher yields than
ultracentrifugation. (A) Comparison of fluorescent NTA analysis of E. coli-derived bacterial OMVs isolated using
either ExoBacteria OMYV lIsolation Kit (blue line) or ultracentrifugation (gray line) shows how the ExoBacteria OMV
Isolation Kit delivers a much narrower size distribution of isolated OMVs than conventional ultracentrifugation
approach. (B) In addition, total yield is 20-fold higher with the ExoBacteria OMV Isolation Kit (1.38 x 1078
particles/pg of protein) compared to ultracentrifugation (0.0657 x10/8 particles/ug of protein).



A. Detection of OMV marker B. Detection of protein carry-over
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Figure 3. Get higher OMV yield and less carry-over protein with the ExoBacteria OMV Isolation Kit. Western blot
analyses of E. coli-derived OMVs isolated using either the ExoBacteria OMV Isolation Kit or ultracentrifugation show
that (A) the ExoBacteria OMV Isolation Kit delivers higher yield of OMVs than ultracentrifugation—compare the
amounts of GroEL in each lane—and (B) the ExoBacteria OMYV Isolation Kit preps have less carry-over protein than
the ultracentrifugation preps—note the lower amount of flagellin. Each lane is loaded with 5 pg of total protein.



A. Distinct proteins identified by mass spectrometry
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Figure 4. Identify more OMV proteins with OMVs isolated using the ExoBacteria OMV Isolation Kit. (A)
Comparison of the total number of proteins identified via mass spectrometry from OMV samples isolated using
either the ExoBacteria OMV lIsolation Kit or ultracentrifugation shows a wider range of proteins identified from
OMVs isolated with the ExoBacteria OMV Isolation Kit. All but 7 of the proteins identified in the OMVs isolated using
ultracentrifugation were also found in the OMVs isolated using the ExoBacteria kit, suggesting that the higher yield
and higher purity delivered by the ExoBacteria OMV Isolation Kit expand your ability to derive insights from OMVs.
(B) More of the proteins from the ExoBacteria OMV kit-isolated OMVs were found in the EV-Pedia database than
from OMVs isolated using ultracentrifugation, demonstrating the increased specificity of the ExoBacteria OMV
Isolation Kit.

References

1. Vanaja SK et al. Bacterial Outer Membrane Vesicles Mediate Cytosolic Localization of LPS and Caspase-11
Activation. Cell 2016 May 19; 165(5): 1106-1119.

2. Kim OY et al. Bacterial outer membrane vesicles suppress tumor by interferon-y-mediated antitumor response.
Nat Commun. 2017 Sep 20;8(1):626. doi: 10.1038/s41467-017-00729-8

7



3. Vidakovics ML et al. B cell activation by outer membrane vesicles--a novel virulence mechanism. PLoS Pathog.
2010 Jan 15;6(1):e1000724. doi: 10.1371/journal.ppat.1000724.

4. Chen DJ et al. Delivery of foreign antigens by engineered outer membrane vesicle vaccines. Proc Natl Acad Sci U
S A. 2010 Feb 16;107(7):3099-104. doi: 10.1073/pnas.0805532107. Epub 2010 Jan 27.

Technical Support

For more information about SBI products and to download manuals in PDF format, please visit our web site:
http://www.systembio.com

For additional information or technical assistance, please call or email us at:

System Biosciences (SBI)
2438 Embarcadero Way
Palo Alto, CA 94303

Phone: (650) 968-2200
Toll-Free: (888) 266-5066
Fax (650) 968-2277
E-mail:

General Information: info@systembio.com

Technical Support: tech@systembio.com

Ordering Information: orders@systembio.com

Licensing and Warranty Statement
Limited Use License
Use of the ExoBacteria OMV Isolation Kit (i.e., the “Product”) is subject to the following terms and conditions. If the terms and

conditions are not acceptable, return all components of the Product to System Biosciences (SBI) within 7 calendar days.
Purchase and use of any part of the Product constitutes acceptance of the above terms.

The purchaser of the Product is granted a limited license to use the Product under the following terms and conditions:

e The Product shall be used by the purchaser for internal research purposes only. The Product is expressly not
designed, intended, or warranted for use in humans or for therapeutic or diagnostic use.

e The Product may not be resold, modified for resale, or used to manufacture commercial products without prior
written consent of SBI.

e  This Product should be used in accordance with the NIH guidelines developed for recombinant DNA and genetic
research.

SBI has pending patent applications related to the Product. For information concerning licenses for commercial use, contact
SBI.

Purchase of the product does not grant any rights or license for use other than those explicitly listed in this Licensing and
Warranty Statement. Use of the Product for any use other than described expressly herein may be covered by patents or
subject to rights other than those mentioned. SBI disclaims any and all responsibility for injury or damage which may be


http://www.systembio.com/
mailto:info@systembio.com
mailto:tech@systembio.com
mailto:orders@systembio.com

caused by the failure of the buyer or any other person to use the Product in accordance with the terms and conditions
outlined herein.

Limited Warranty

SBI warrants that the Product meets the specifications described in this manual. If it is proven to the satisfaction of SBI that
the Product fails to meet these specifications, SBI will replace the Product or provide the purchaser with a refund. This
limited warranty shall not extend to anyone other than the original purchaser of the Product. Notice of nonconforming
products must be made to SBI within 30 days of receipt of the Product.

SBI’s liability is expressly limited to replacement of Product or a refund limited to the actual purchase price. SBI’s liability
does not extend to any damages arising from use or improper use of the Product, or losses associated with the use of
additional materials or reagents. This limited warranty is the sole and exclusive warranty. SBI does not provide any other
warranties of any kind, expressed or implied, including the merchantability or fitness of the Product for a particular purpose.

SBI is committed to providing our customers with high-quality products. If you should have any questions or concerns about
any SBI products, please contact us at (888) 266-5066.

© 2018 System Biosciences (SBI), All Rights Reserved
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