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Transfecting Stealth™ RNAI or siRNA into Mouse D3 Embryonic
Stem Cells Using Lipofectamine 2000

Terms and Conditions of Use

Invitrogen Corporation (“Invitrogen”) grants to you, its customer, a non-exclusive, non-transferable license to access the Invitrogen RNAi transfection
protocol applicable to Invitrogen products, as set forth below (the “Protocol”). You acknowledge that the Protocol is protected by copyright. All rights not
specifically granted to you are expressly reserved to Invitrogen. You may use the Protocol for personal, educational, or scientific research or professional
use, but in no case for a fee. You may not remove, obscure or modify any copyright or proprietary notices, author attribution or any disclaimer contained
in the Protocol.

INVITROGEN PROVIDES THE PROTOCOL "AS IS", WITHOUT WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, WARRANTIES OF TITLE, OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR
NON-INFRINGEMENT; YOUR USE OF THE PROTOCOL IS AT YOUR OWN RISK; NEITHER INVITROGEN NOR ITS AFFILIATES, EMPLOYEES,
OFFICERS OR DIRECTORS SHALL BE LIABLE TO YOU OR ANY THIRD PARTY FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
CONSEQUENTIAL OR PUNITIVE DAMAGES ARISING OUT OF THIS LICENSE OR ANY USE OF THE PROTOCOL. Some jurisdictions do not allow
the exclusion or limitation of liability for certain damages, so the above limitation may not apply to you to the extent prohibited by such local laws; if so,
then Invitrogen’s liability for damages hereunder shall not exceed an amount equal to the amounts paid by you hereunder, or one hundred dollars
($100.00), whichever is less.

Confidentiality
You acknowledge the Protocol is Invitrogen’s confidential information and constitutes Invitrogen’s proprietary and valuable trade secrets. You agree to
take reasonable care to protect the Protocol from disclosure to third parties, except as may be expressly authorized by Invitrogen.

Introduction

Lipofectamine™ 2000 Reagent is a proprietary formulation that facilitates highly efficient delivery of Stealth™ RNAIi or short
interfering RNA (siRNA) to mammalian cells for RNAi analysis. This reference provides general guidelines and an optimized
procedure to transfect Stealth™ RNAi (or siRNA) into mouse D3 embryonic stem cells (ATCC, Cat. No. CRL-1934) using
Lipofectamine™ 2000 (Cat. No. 11668-027).

Note: While transfection conditions have been optimized to allow highly efficient delivery of Stealth™ RNAI into D3 cells, other factors related
to the target gene of interest including the transcription rate of the target gene, the stability of the resulting protein, and efficacy of the Stealth™
RNAi sequence chosen can influence the degree of target gene knockdown observed. Take these factors into consideration when designing
your RNAi experiment.

Important Guidelines for Transfection

Follow these important guidelines when transfecting Stealth™ RNA (or siRNA) into D3 cells using Lipofectamine™ 2000:

1.  Use 50 nM Stealth™ RNAI (or siRNA) complexed with 2 pg/ml Lipofectamine™ 2000 (stock solution is 1 mg/ml) for
transfection. To increase accuracy and reduce assay variability, we recommend performing transfection in triplicate for
each sample condition.

2. Maintain and transfect D3 cells on inactivated mouse embryonic fibroblast (MEF) feeder layers. Prepare mouse embryonic
fibroblasts using standard protocols, and inactivate cells using mitomycin C or irradiation.

3. D3 embryonic stem cells grow in large clusters, and must remain as clusters to retain pluripotency. To increase transfection
efficiency, transfect cells at the time of plating. Perform transfection in serum-free KSR complete medium containing
leukemia inhibitory factor (LIF). See below for the composition of KSR complete medium.

4. Use Opti-MEM® I Reduced Serum Medium (Cat. No. 31985-062) to dilute Lipofectamine™ 2000 and Stealth™ RNAi (or
siRNA) prior to complex formation.

Materials Needed

Have the following reagents on hand before beginning;:

e D3 cells maintained on inactivated MEF feeder layers in KSR complete medium (i.e. KnockOut™ D-MEM (Cat. No. 10829-
018) supplemented with 15% KnockOut™ Serum Replacement (Cat. No. 10828-028), 100 uM MEM Non-Essential Amino
Acids (Cat. No. 11140-050), 2 mM glutamine (Cat. No. 25030-149), 10* M 2-mercaptoethanol (Cat. No. 21985-023), 50 U/ml
penicillin, 50 pg/ml streptomycin (Cat. No. 15070-063), and 1000 U/ml LIF (e.g. ESGRO, Chemicon, Cat. No. ESG1106).

™

Note 1: Before adding D3 cells, maintain inactivated MEF cells in MEF growth medium (i.e. KnockOut " D-MEM supplemented with 2 mM
glutamine, 50 U/ml penicillin, 50 ng/ml streptomycin, and 10% heat-inactivated, ES cell-qualified, fetal bovine serum (Cat. No. 16141-061).
Note 2: Use low-passage DE3 cells; make sure that cells are healthy and greater than 90% viable before transfection.

e  Stealth™ RNAI (or siRNA) of interest (20 uM in annealing buffer)
e Lipofectamine™ 2000 Reagent (store at +4°C until use)
¢  Opti-MEM®I Reduced Serum Medium (pre-warm to 37°C before use)

e  Appropriate tissue culture plates and supplies
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Transfection Procedure

Use this procedure to transfect Stealth™ RNAIi (or siRNA) into D3 cells (plated on inactivated MEF feeder layers) using
Lipofectamine™ 2000 in a 12-well format. For other formats, see the table in Recommended Reagent Amounts and Volumes
for the appropriate reagent amounts to add. Tip: To reduce well-to-well variability when transfecting multiple replicates (e.g.
triplicates), proportionally scale up the reagent volumes to form complexes (Step 2), then aliquot an equal volume of
complexes into each well.

1. One day before transfection, plate 1.75 x 10° inactivated MEF cells in 1 ml of MEF growth medium per well.
2. For each transfection sample, prepare Stealth™ RNAi-Lipofectamine™ 2000 complexes as follows:

a. Dilute 50 pmole of Stealth™ RNAI (i.e. 2.5 ul of 20 uM Stealth™ RNAI) in 100 pl of Opti-MEM® I Reduced Serum
Medium. Mix gently.

b. Mix Lipofectamine™ 2000 gently before use, then dilute 2 pl in 100 pl of Opti-MEM® I Reduced Serum Medium. Mix
gently and incubate for 15 minutes at room temperature.

c.  After the 15-minute incubation, combine the diluted Stealth™ RNAi and the diluted Lipofectamine™ 2000 (total
volume ~ 205 pl). Mix gently and incubate for 15 minutes at room temperature to form complexes (solution may
appear cloudy).

3. During the 15-minute incubation (Step 2c), prepare D3 cells for plating. Select a flask of low passage, healthy D3 cells
maintained on an inactivated MEF feeder layer. Dissociate cells by trypsinization, prepare a single cell suspension, and
determine cell counts. Remove the plated inactivated MEF feeder cells from the CO: incubator (Step 1) and remove the
MEF growth medium from the cells. Carefully rinse the cell monolayer once with KSR complete medium to remove
residual serum. Seed D3 cells on the inactivated MEF feeder layer to a final density of 2 x 10° cells per well in 1 ml of KSR
complete medium.

4. Add the ~205 pl of Stealth™ RNAi-Lipofectamine™ 2000 complexes to each well containing cells and medium. Mix gently
by rocking the plate back and forth.

5. Incubate the cells at 37°C in a humidified CO» incubator for 16-24 hours or as appropriate until you are ready to assay for
gene knockdown.

Recommended Reagent Amounts and Volumes

To transfect D3 cells in different tissue culture formats, vary the amounts of Stealth™ RNAi (or siRNA), Lipofectamine™ 2000,
cells, and medium used in proportion to the relative surface area, as shown in the table. Remember to use inactivated MEF
cells. Note: 20 pM Stealth™ RNAI or siRNA = 20 pmole/pl.

Culture Relative MEF cells D3 cells Volume of Stealth™ RNAi Lipofectamine™ 2000 (1)
vessel surface area plated per plated per plating (pmole) in media in media volume (pl)
(vs. 24-well) well well medium volume (ul)
24-well 0.5 8.75 x 10* 1x10° 400 pl 25 pmole in 50 pl 1 pulin 50 ul
12-well 1 1.75 x 10° 2x10° 1ml 50 pmole in 100 ul 2 plin 100 pl
6-well 5 4.4x10° 5x10° 2 ml 125 pmole in 250 pl 5 ulin 250 pl

Limited Use Label License No. 27: Lipofectaminem 2000

The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and components of the product in research conducted by the buyer (whether the buyer
is an academic or for-profit entity). The buyer cannot sell or otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or otherwise use this
product or its components or materials made using this product or its components for Commercial Purposes. The buyer may transfer information or materials made through the use of this product to a scientific
collaborator, provided that such transfer is not for any Commercial Purpose, and that such collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to use such transferred
materials and /or information solely for research and not for Commercial Purposes. Commercial Purposes means any activity by a party for consideration and may include, but is not limited to: (1) use of the
product or its components in manufacturing; (2) use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic, diagnostic or
prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are resold for use in research. Use of this product in conjunction with methods for the
introduction of RNA molecules into cells may require licenses to one or more patents or patent applications. Users of these products should determine if any licenses are required. Invitrogen Corporation will
not assert a claim against the buyer of infringement of patents owned by Invitrogen and claiming this product based upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or
prophylactic product developed in research by the buyer in which this product or its components was employed, provided that neither this product nor any of its components was used in the manufacture of
such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is willing to accept return of the product with a full refund. For information on purchasing a license
to this product for purposes other than research, contact Licensing Department, Invitrogen Corporation, 1600 Faraday Avenue, Carlsbad, California 92008. Phone (760) 603-7200. Fax (760) 602-6500.

Limited Use Label License No. 173: Inhibition of Gene Expression by Double-Stranded RNA

This product’s and/or its use may be covered by one or more of U.S. Patent No. 6,506,559 and/or foreign equivalents, and is sold under license to Invitrogen Corporation by the Carnegie Institution of
Washington, 1530 P Street, N.W. Washington, DC 20005. A separate license from the Carnegie Institution of Washington may be required to use this product.
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The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and components of the product in research conducted by the buyer (whether the buyer
is an academic or for-profit entity). The buyer cannot sell or otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or otherwise use this
product or its components or materials made using this product or its components for Commercial Purposes. The buyer may transfer information or materials made through the use of this product to a scientific
collaborator, provided that such transfer is not for any Commercial Purpose, and that such collaborator agrees in writing (a) not to transfer such materials to any third party, and (b) to use such transferred
materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any activity by a party for consideration and may include, but is not limited to: (1) use of the
product or its components in manufacturing; (2) use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic, diagnostic or
prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are resold for use in research. Invitrogen Corporation will not assert a claim against the
buyer of infringement of patents owned by Invitrogen and claiming this product based upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in
research by the buyer in which this product or its components was employed, provided that neither this product nor any of its components was used in the manufacture of such product. If the purchaser is not
willing to accept the limitations of this limited use statement, Invitrogen is willing to accept return of the product with a full refund. For information on purchasing a license to this product for purposes other
than research, contact Licensing Department, Invitrogen Corporation, 1600 Faraday Avenue, Carlsbad, California 92008. Phone (760) 603-7200. Fax (760) 602-6500.
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