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Product Description 

Get outstanding SEC-based EV isolation with SmartSEC™ Single 

SmartSEC Single uses the same proprietary chromatography-based extracellular vesicle (EV) isolation technology as 

our popular SmartSEC HT plate and SmartSEC Mini kit but in a single tube format. SmartSEC technology combines 

all the benefits of size exclusion chromatography (SEC)—purity, yield, reproducibility, and preservation of EV 

integrity—with a contaminant trapping feature that enhances the capabilities of conventional SEC. The result is 

best-in-class EV isolation that is fast, easy, and clean. 

• Quick and easy isolation 

• Better purity and yield than ultracentrifugation 

• Higher EV concentration per fraction than competitors’ conventional size exclusion chromatography kits 

• Validated for human serum, plasma, and CSF as well as Aplysia californica hemolymph 

• Compatible with most downstream applications such as mass spectrometry, western blotting, 
nanoparticle tracking analysis (NTA), transmission electron microscopy (TEM) and RNA-sequencing (NGS) 

 

Each SmartSEC Single Kit comes with sufficient individual SmartSEC columns and buffer to process 10 samples. 

The SmartSEC Single workflow is complete in as little as 30 minutes 

Simply apply 100 – 250 µL of cleared serum or plasma with additional column buffer or up to 4 mL of other biofluids 

directly to the pre-washed column, incubate, and centrifuge to elute the EVs. 

 

 
 

The simple SmartSEC Single workflow. 
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List of Components 

Component Qty/Volume 
Storage 

Temperature 

SmartSEC Single column 10 columns 
+4°C - +30°C 

Column buffer 50 mL 

 

The kit is shipped at +40C - +300C and should be stored at +40C - +300C.  Properly stored kits are stable for 9 months 

from the date received.  

 

Protocol 

The protocol is optimized for 100 µl – 250 µl of serum/plasma samples.  

Since serum/plasma samples contain large amounts of blood related proteins (Albumin, IgG, globulins and etc.), we 

don’t recommend to apply more than 250 µl of the sample, particular if your downstream application is mass 

spectrometry analysis  or TEM imaging.  

If your biofluid is not serum or plasma you can consider increasing the volume of the starting material up to 4 mL 

(for example CSF, Urine).  

Sample preparation: 

1. Collect the biofluid and centrifuge at 3,000 × g for 15 minutes to remove cellular debris. 

2. To remove large vesicles differential centrifugation step at 10,000-12,000 × g for 15 minutes is optional. 
 

EVs isolation: 

1. Take SmartSEC Single column (resin contained in storage buffer) and remove the cap and the bottom closure. 

! CAUTION: save the cap and the bottom closure for later steps. 

2. Place the column in an empty Collection tube. 

3. Centrifuge at 500 xg for 30 sec to remove storage buffer. 

4. Add 1 mL of Column buffer to the column. 

5. Centrifuge at 500 xg for 30 sec to wash the beads. 

6. Discard the collection tube. 

7. The column is ready to your sample. 

8. Place bottom closure back on the column and apply your sample on top of the resin bed. 
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9. Add additional amount of PBS to the column to bring the total sample volume up to 500 ul (for example: for 

250 µl of starting sample applied, add 250 µl of 1xPBS or column buffer.  For 500 ul of starting sample applied, 
no additional 1xPBS or column buffer needed) and close the column with the cap. 

10. Incubate at RT for 20 -30 min with rotation. 

11. Have a sample collection tube of your choice ready for EVs collection (not provided). 

12. Loosen the cap half way and remove the bottom closure.  

! CAUTION: if the bottom closure is removed first, the sample will start leaking out from the column. In 
addition, we strongly recommend keeping the cap half way inserted into the column due to the residual liquid 
that might still be present in the cap. 

13. Place the column in the sample collection tube (step 11) and centrifuge at 500 xg for 30 sec to collect EVs. 

14. Store your EVs for immediate use at +4°C up to one week. For long term storage store isolated EVs at -20°C or 
-80°C. 

  

 

Example Data and Applications 

SmartSEC Single performs better than competitor’s q SEC technology  

To understand how well SmartSEC Single performs compared to a competitor’s q SEC columns, we isolated EVs from 

250 µL of human serum using both SmartSEC Single and q SEC columns and analyzed 1 µg of protein equivalent 

from each isolation method on a western blot (Figure 1) and using fluorescent nanoparticle tracking analysis (fNTA, 

Figure 2). EVs isolated using SmartSEC Single show lower levels of carry-over proteins such as albumin and IgGs 

(Figure 1) and a higher number of particles per mg of protein (Figure 2) than EVs isolated using the q SEC columns, 

demonstrating the higher purity delivered by SmartSEC Single. 

In addition, SmartSEC Single delivered EVs at ~6-fold higher concentration than the q SEC columns (Figure 1), for 

overall superior performance. 
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Figure 1. Western blot analysis shows that SmartSEC Single delivers higher yields of 
cleaner EVs than a competitor’s q SEC columns. 

 

 
Figure 2. fNTA show that SmartSEC Single delivers higher yields of cleaner EVs than a 

competitor’s q SEC column. 

 

SmartSEC Single cleanly isolates EVs from CSF 

SmartSEC Single can isolate EVs from cerebrospinal fluid (CSF) with no detectable cellular contamination, as 

shown in the ExoCheck Neuro Array in Figure 3. The isolated EVs possess both neural and exosomal markers, 

suggesting that the EV prep is enriched for vesicles of neural origin. Interestingly, EVs isolated from CSF tend to be 

smaller in size than EVs isolated from serum (Figure 4). 
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Figure 3. SmartSEC Single isolates neuronal EVs from CSF. 

 

 

Figure 4. EVs isolated from CSF by SmartSEC Singles are smaller than EVs 

isolated from serum. 

 

EVs isolated using SmartSEC Single possess typical EV morphology 

Transmission electron microscopy (TEM) of EVs isolated from serum using SmartSEC Single possess typical EV 

morphology—intact vesicles with  lipid bi-layer membranes—with little visible background debris (Figure 5).  

 

Figure 5. EVs isolated using SmartSEC Single possess typical EV morphology.  
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EVs isolated with SmartSEC Single and a competitor’s q SEC columns have very similar proteomic profiles 

We analyzed EVs isolated from human serum using SmartSEC Single and a competitor’s q SEC columns using mass 

spectrometry. Both methods yielded very similar proteomes, with 86% overlap (Figure 6). 

 

Figure 6. EVs isolated with SmartSEC Single and a competitor’s q SEC columns 

have very similar proteomic profiles. 

SmartSEC Single can be used for downstream proteomic studies 

To demonstrate the versatility and power of SmartSEC Single for enabling EV research, we used SmartSEC Single 

technology to isolate EVs from normal serum and serum from prostate cancer patients and used mass 

spectrometry to analyze the respective proteomes. A selection of identified proteins is shown in the table below, 

and the full list can be downloaded from https://www.systembio.com/wp-content/uploads/SmartSEC-Single-

mass-spec-data.xlsx. 

 

Accession 
number 

Protein Description 

Peptide Count 

Serum from 
healthy donors 

Serum from 
donors with 

prostate cancer 

1 P04275 von Willebrand factor; vWF; Contains: von Willebrand 
antigen 2; von Willebrand antigen II; Flags: Precursor; 

1 259 

2 A2NUT2 Lambda-chain (AA -20 to 215) 
{ECO:0000313|EMBL:CAA32725.1}; Flags: ... 

209 110 

3 B2RMS9 Inter-alpha (Globulin) inhibitor H4 (Plasma Kallikrein-
sensitive ... 

25 206 

4 Q08380 Galectin-3-binding protein; Basement membrane 
autoantigen p105; ... 

144 135 

5 O43866 CD5 antigen-like; Apoptosis inhibitor expressed by 
macrophages ... 

183 73 

6 P07225 Vitamin K-dependent protein S; Flags: Precursor; 3 258 

7 P00450 Ceruloplasmin; EC 1.16.3.1; Ferroxidase; Flags: Precursor; 91 110 

8 Q1HP67 Lipoprotein, Lp(A) {ECO:0000313|EMBL:ABF47086.1}; 1 124 

9 P02790 Hemopexin; Beta-1B-glycoprotein; Flags: Precursor; 63 23 

10 P07996 Thrombospondin-1; Glycoprotein G 
{ECO:0000303|PubMed:6777381}; ... 

 
61 

 

https://www.systembio.com/wp-content/uploads/SmartSEC-Single-mass-spec-data.xlsx
https://www.systembio.com/wp-content/uploads/SmartSEC-Single-mass-spec-data.xlsx
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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 SmartSEC Single for EV Isolation (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: 

• 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. 

• The Product may not be resold, modified for resale, or used to manufacture commercial products without prior 

written consent of SBI. 

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

research. 

This Product is covered by licensed Patents. 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 

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 

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

 

© 2020 System Biosciences (SBI), All Rights Reserved
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