
Data Sheet 

1 

Simplicon® TagGFP2 RNA Kit 
Stem Cell Kit 

SCR713 

Pack Size 1 kit 

Store at -80 °C 

FOR RESEARCH USE ONLY 
Not for use in diagnostic procedures. Not for Human or Animal Consumption.

Background 

Viral and DNA vector-based technologies are used to deliver nucleic acid payloads for targeted gene expressions.  
Strategies employing retro-, lenti-viral and DNA vectors are able to achieve sustained protein expressions, however 
their utility is limited by safety concerns associated with insertional mutagenesis. Non-integrative viral and episomal 
DNA vectors have very low to no risk of integrations but are hampered by the short transient expression of the 
target gene(s). 

Simplicon® is a novel system to effect immediate high sustained protein expression of the target gene(s) without 

the risk of integration. The technology employs a self-replicating RNA based on the Venezuelan equine encephalitis 
(VEE) genome.1 The Simplicon® RNA contains only genes encoding the VEE RNA replication machinery while the 
structural proteins that are required to make an infectious particle have been completely removed and replaced with 
the transgene(s) of interest. Because Simplicon® is a synthetic RNA, there is no risk of the transgene(s) integrating 
into the transfected cell’s genome. Moreover, the self-replicating nature of the Simplicon® means that the target 

protein is continuously expressed in the presence of B18R protein and the selective agent, Puromycin. The 

Simplicon® technology has been successfully utilized for efficient human iPSC generation through the sustained 
expression of critical reprogramming factors, OKSG and OKSG-cMyc.1 

The Simplicon® TagGFP2 RNA Kit was developed to enable the evaluation of the Simplicon® expression system  
in targeted cell(s) before ordering a custom Simplicon® RNA. Simplicon® TagGFP2 RNA Kit may be used to 
determine optimal transfection conditions to express the self-replicating RNA in hard-to transfect somatic or  
primary cells. Simplicon® TagGFP2 expresses an improved variant of the Aequorea macrodactyla GFP-like protein. 
TagGFP2 exhibits bright green fluorescence comparable to that of EGFP, with excitation/emission maxima at  

483 and 506 nm, respectively. 

Simplicon® TagGFP2 RNA can maintain GFP expression up to one month in human cells (see Figure 2) when optimal 
amounts of Puromycin and B18R protein are used. B18R protein is essential to neutralize interferon responses that 
occur during the self-replication of Simplicon® RNA. 

Note: The Simplicon® expression system works primarily in human cells and is not expected to work in mouse cells. 
This is due to the fact that B18R does not effectively neutralize mouse interferon (IFN)-β. 
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Figure 1. Structure of the Simplicon® TagGFP2 RNA replicon. The RNA replicon encodes four non-structural 
replication complex proteins (nsPs) as a single ORF at the 5’ end of the RNA. At the 3’ end, the viral structural 
proteins ORFs are replaced with the TagGFP2 transgene. Locations of the 26S internal promoter (Pr), 2A peptides, 
IRES and Puromycin (Puro)-resistance gene are indicated. 

Storage & Stability of Kit Components 

• TagGFP2 RNA: (Cat. No. CS222751) One (1) vial containing 10 µL of RNA (1 µg/µL). Store at -80 °C. 

• B18R RNA: (Cat No. CS224516) One (1) vial containing 10 µL of RNA (1 µg/µL). Store at -80 °C. 

For best recovery, quick-spin the vials after thawing on ice. Do not vortex. Aliquot into sterile, nuclease-free 
Eppendorf® tubes on ice and store at -80 °C. Limit repeated freeze-thaw cycles.  

Quality Control 

• Discrete RNA band on RNA gel of appropriate size. 

• GFP-positive cells observed one day after transfection. 

• 40-60% GFP-positive BJ human fibroblasts with FACS analysis. 

Forward Transfection Protocol 

Tranfsection of Simplicon® RNAs has been validated using the RiboJuice™ mRNA Transfection Kit and 
Lipofectamine® MessengerMAX™ Transfection Reagent. Amounts of RNAs and transfection reagents required may 
vary depending on the target cells. Set up different RNA: transfection reagent ratios. 

1. Plate target cells to reach 50-90% confluency at time of transfection. Set aside an untransfected control well to 
observe the Puromycin cell death. Sensitivity to Puromycin may vary with different cell types. 

2. Wash cells once with DMEM (no serum, no antibiotics) and add 1 mL/well of DMEM (no serum, no antibiotics) 
containing 200 ng/mL B18R protein (Cat. No. GF156). No serum condition increases the transfection efficiency. 
However, it is possible to use 1-10% serum depending upon cell types. Incubate cells in a 37 °C, 5% CO2 
incubator (10-20 minutes). 

3. Set up transfection reactions in sterile Eppendorf® tubes. Follow order of additions. Mix gently by pipetting 

during each addition of RNA and reagent. Do not vortex.  

If using RiboJuice™ mRNA Transfection Kit (Part No. TR-1013) 

Component Vial Cat. No. 

Opti-MEM® 250 µL Thermo (31985-062) 

B18R RNA (1 µg/µL) 0.5 µL   

TagGFP RNA (1 µg/µL) 0.5 µL  

RiboJuice™ mRNA Boost Reagent 4.0 µL RiboJuiceTM mRNA 
Transfection (TR-1013) RiboJuice™ mRNA Transfection Reagent 4.0 µL 

Total Volume 259 µL  

nsP1 nsP2 nsP3 nsP4 TagGFP2

26S Pr IRES PURO R 3’UTR & PolyA

(9839 nt) 

Non-structural Proteins Transgene
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If using MessengerMAX™ Transfection Reagent (ThermoFisher LMRNA001) 

4. Incubate at room temperature for 5 minutes and add the RNA-transfection reagent complex dropwise into one
well of the 6-well plate containing cells.

5. Incubate the plate in a 37 °C, 5% CO2 incubator for 2-4 hrs. Maximum transfection efficiency is obtained with

4 hours incubation using MessengerMAX™ reagent in human fibroblasts.

6. Aspirate the transfection medium and add 2 mL per well of culture medium containing 200 ng/mL B18R protein.
Incubate in a 37 °C, 5% CO2 incubator overnight.

7. Next day, aspirate and exchange with fresh culture medium containing 200 ng/mL B18R protein and Puromycin
(0.25-1 µg/mL). B18R protein and Puromycin should be added fresh each time. Puromycin selection is used to
remove cells that have not taken up the Simplicon® RNA. Sensitivity to Puromycin may vary with different cell
types and must be determined empirically.

8. Change medium every day. Add fresh 200 ng/mL B18R protein and Puromycin with each media change. In
general Puromycin selection works in 5 days. For long term expression of Simplicon® TagGFP, after a week, it is
possible to transition to media changes every other day and also to reduce the amounts of Puromycin
(0.1-0.5 µg/mL) and B18R protein (50-200 ng/mL).

9. Analyze and quantify the percentage of GFP-positive cells using FACS.

Note: Some IFNs may not be neutralized by B18R protein and will accumulate in the medium. Cell passaging will 

remove IFNs more efficiently as compared to media changes and will also help with the long-term expression of the 
Simplicon® RNA. 

Reverse Transfection Protocol 

For some cells (for example HepG2) reverse transfection may be more efficient. 

1. Prepare target cells to reach 80-100% confluent at time of transfection.

On day of transfection 

2. Detach cells with cell detachment solution such as AccuMax, Accutase™ or Trypsin/EDTA to make a single cell
suspension. Collect cells in regular cell culture medium.

Total RNA Amount 1 µg 2 µg 

Step1 Prepare RNA mixture in Tube 1. 

Tube 1 

DMEM (no serum, no antibiotics) 50 µL 100 µL 

B18R RNA (1 µg/µL) 0.5 µL 1 µL 

TagGFP RNA (1 µg/L) 0.5 µL 1 µL 

Total volume 51 µL 102 µL 

Step 2 
Prepare MessengerMAX™ dilution mixture in Tube 2. No incubation! Incubation of 
MessengerMAX™ dilution significantly decreases the transfection efficiency. 

Tube 2 

DMEM (no serum, no antibiotics) 50 µL 100 µL 

MessengerMAX™ transfection 
reagent* 

3–5 µL 6-10 µL

Total volume 53–55 µL 106-110 µL

Step 3 Quickly add tube 2 into tube 1. 

Total RNAs amount in a tube 1 µg /104-106 µL 2 µg /208-212 µL 
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3. Briefly centrifuge to pellet the cells. Aspirate medium. Resuspend cells in normal culture medium containing  
2% serum and 200 ng/mL B18R protein (no antibiotics) and transfer cells to new well to achieve 50-100% the 

next day. 

Note: The percentage of serum in the resuspension medium is dependent on cell types. In general, low serum 
condition will increase the transfection efficiency. 

4. Place newly plated cells in 37 °C, 5% CO2 incubator while you prepare the RNA transfection mixture as 
previously outlined in step 3 of the Forward Transfection Protocol. 

5. Follow Steps 4-10 of the Forward Transfection Protocol. 

Representative Data 

Figure 2. RNA gel of Simplicon® TagGFP2 RNA after the T7 RNA transcription reaction (T7) and after the 5’ capping 
and phosphatase reactions (Final) (A). RNA integrity was maintained throughout the RNA manufacturing process. 
Day 1 (B, C), day 5 (D) and day 8 (E) transfection of BJ human foreskin fibroblasts with 0.2 µg Simplicon® TagGFP2 

and 0.2 µg B18R RNA (1:1 ratio) in a 24 well plate using MessengerMAX™ transfection reagent. B18R protein was 
not added at any time. Day 12 (F), day 29 (G) transfection of HepG2 cells, and day 29 (H) transfection of BJ 
fibroblasts using similar transfection conditions as in C-E, but in the presence of B18R protein and Puromycin. 
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Restricted Use Agreement 

Subject to local law 

THIS PRODUCT MAY ONLY BE USED FOR RESEARCH PURPOSES, WHICH IS FURTHER DEFINED BELOW. BY OPENING 

THIS PRODUCT, YOU (“PURCHASER”) HEREBY REPRESENT THAT YOU HAVE THE RIGHT AND AUTHORITY TO 
LEGALLY BIND YOURSELF AND/OR YOUR EMPLOYER, AS APPLICABLE, AND CONSENT TO BE LEGALLY BOUND BY 

THE TERMS OF THIS RESTRICTED USE AGREEMENT. IF YOU DO NOT AGREE TO COMPLY WITH THESE TERMS, YOU 
MAY NOT OPEN OR USE THE PRODUCT AND YOU MUST CALL MILLIPORESIGMA (“SELLER”) CUSTOMER SERVICE (1-
800-645-5476) TO ARRANGE TO RETURN THE PRODUCT FOR A REFUND.  

“Product” means Simplicon® TagGFP2 RNA Kit (SCR713). 

“Research Purposes” means any internal in vitro research use and specifically excludes the following uses of 

whatever kind or nature: 

Re-engineering or copying the Product 

Making derivatives, modifications, or functional equivalents of the Product 

Obtaining patents or other intellectual property rights claiming use of the Product 

Using the Product in the development, testing, or manufacture of a Commercial Product 

Using the Product as a component of a Commercial Product 

Reselling or licensing the Product 

Using the Product in clinical or therapeutic applications including producing materials for clinical trials 

Administering the Product to humans 

Using the Product in collaboration with a commercial or non-academic entity 

“Commercial Product” means any product intended for: (i) current or future sale; (ii) use in a fee-for-service; or (iii) 
any diagnostic, clinical, or therapeutic use. 

Access to the Product is limited solely to PURCHASER’s officers, employees, and students who need to use the 

Product for Research Purposes. PURCHASER shall comply with all applicable laws in its use and handling of the 
Product and shall keep it under reasonably safe and secure conditions to prevent unauthorized use or access. 

These restrictions will remain in effect for as long as PURCHASER possesses the Product.  

PLEASE CONTACT licensing@emdmillipore.com PRIOR TO PURCHASE FOR ANY USE OF THE PRODUCT OUTSIDE OF 
THIS RESTRICTED USE AGREEMENT. 

Genetically Modified Organisms (GMO) 

This product contains genetically modified organisms. Este producto contiene organismos genéticamente 

modificados. Questo prodotto contiene degli organismi geneticamente modificati. Dieses Produkt enthält genetisch 
modifizierte Organismen. Ce produit contient des organismes génétiquement modifiés. Dit product bevat genetisch 
gewijzigde organismen. Tämä tuote sisältää geneettisesti muutettuja organismeja. Denna produkt innehåller 
genetiskt ändrade organismer. 

  



The life science business of Merck KGaA, Darmstadt, Germany, operates as 

MilliporeSigma in the U.S. and Canada. 

MilliporeSigma, and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its 
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Notice 

We provide information and advice to our customers on application technologies and regulatory matters to the best 
of our knowledge and ability, but without obligation or liability. Existing laws and regulations are to be observed in 
all cases by our customers. This also applies in respect to any rights of third parties. Our information and advice do 
not relieve our customers of their own responsibility for checking the suitability of our products for the envisaged 
purpose. 

The information in this document is subject to change without notice and should not be construed as a commitment 
by the manufacturing or selling entity, or an affiliate. We assume no responsibility for any errors that may appear in 
this document. 

Technical Assistance 

Visit the tech service page at SigmaAldrich.com/techservice. 

Terms and Conditions of Sale 

Warranty, use restrictions, and other conditions of sale may be found at SigmaAldrich.com/terms. 

Contact Information 

For the location of the office nearest you, go to SigmaAldrich.com/offices. 


