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TARGEFECT-HUVEC Transfection Protocols
Transfections per kit: 600 transfections (24 well), 300 transfections (12 well), 150 transfections (6-well)

Efficient gene transfer into primary endothelial cells is an important prerequisite for studying regulation of gene
expression in vascular tissue. Here we present a simple set of protocols using the Targefect-HUVEC transfection kit to
transfect HUVECs, HMVECs, and different types of primary endothelial cells. The kit consists of Targefect F-2, a non-
lipid cationic transfection reagent with low toxicity along with two enhancer formulations- Virofect ™ and a Peptide
Enhancer. Virofect enhances gene transfer by using adenoviral receptors on the cell surface to enhance intracellular
delivery of transfection complexes. Once the transfection complex is internalized, Virofect helps the transfection
complex escape degradation in the lysosome and enhances the both duration and efficiency of transgene expression.
The Peptide Enhancer increases efficiency of transgene expression by escorting genes to the nucleus. Using the
protocols mentioned here researchers have been able to achieve 80-95% transfection efficiencies in HUVECs and
efficiencies ranging from 40-80% in different types of primary endothelial cells (see attached figures showing data
from other lab groups and a list of product citations).

l. STORAGE Il. PREPARATION OF CELLS
Store the transfection reagents at the following Plate Endothelial Cells at a density of 25,000-30,000 cells
temperatures immediately upon arrival. The per cm? in the Antibiotics-Free Growth Medium. Transfect
reagents are stable for 1 year. cells when cell density reaches 70-80% confluency.
Reagent Volume | Temp. Preferred media: MCDB131 from VEC technologies, Media
Targefect-HUVEC (Targefect F2) | 600 ul | 4°C 199 plus supplements and 20% fetal calf serum or EBM from
Peptide Enhancer (PE) 600 pl | 4°C Cambrex plus supplements and 10% fetal calf serum. Cells
Virofect 600 ul | -20°C grown in these media appear healthier and give higher

transfection efficiency.

Mix each reagent prior to use by inverting 10
times.

The Targefect-HUVEC endothelial cell transfection
kit contains 3 components. Optimal transfection
protocols are provided in the kit to carry out
successful transfection of the following endothelial
cells with high efficiency/viability.

a «%
Figure 1: Transfection of HUVECs with a GFP expression vector using
the Targefect F2 reagent plus Virofect enhancer (both components

- — 3
ol et — T.ransfectlon' il 2] of the Targefect-HUVEC kit): 6 pug of DNA was complexed with 12 pl
HUVECs (human umbilical vein endothelial 70- of Targefect-HUVEC and 25 pl of Virofect in 0.5 ml of high glucose
cells) 95 DMEM, and then incubated at 37°C for 20 mins to form transfection
Human dermal microvascular endothelial cells 40 complexes. 0.5 ml of transfection complexes were added to 2 ml of
Human lung microvascular endothelial cells 70- fresh EBM (Cambrex), 10% FCS (GIBCO) and supplements (CAMBREX)
90 in one 60cm dish of HUVECs. The media the next day with 3 ml of
- - complete media Transfection efficiency approx. 80%. Data courtesy
Human aortic endothelial cells 60 of Dr. Michael Potente, Department of Cardiology, University of
Human coronary artery endothelial cells 65 Frankfurt, Germany.
Human pulmonary artery endothelial cells 50 Figure 2: Transfection of human lung
Human brain microvascular endothelial cells microvascular endothelial cells with a green
" - - fluorescent protein expression vector using
Bov!ne aortic endothelial cells - /0 Targefect-HUVEC and the Peptide Enhancer.
Bovine coronary artery endothelial cells 60 Confocal images of cells transfected with a GFP-
Porcine aortic endothelial cells 60 expression vector and counter-stained with
Rat aortic endothelial cells 60 rhodamine-phalloidin (actin stain). Data

Rat brain microvascular endothelial cells Courtesy of Dr. Steve Duffy and J. Murphy, UT, Southwester Medical

Ctr., Dallas, TX.
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PROTOCOL 1: (PREFERRED PROTOCOL) Transfect Endothelial Cells with Targefect-HUVEC and Peptide
Enhancer

I1l. FORMATION OF TRANSFECTION COCKTAIL IV. TRANSFECTION OF CELLS

A. Preparation of DNA (Step 1) A. Addition of Transfection Complex (Step 3)
1. Dilute the plasmid DNA with Transfection 1. Aspirate off antibiotics-Free Growth Media
Medium serum-free high glucose DMEM or from cell culture.
OptiMEM1) as shown in Table 1. 2. Add the appropriate amount of Transfection
2. Mix thoroughly by flicking 10 times. Complex to each well as shown in Table 2 by
B. Preparation of transfection Complex (Step 2) g.ently pipetting the Transfect'ion mix along the
1. Mix Targefect by inverting tube 10 times. side of the well S0 as not to dlsru.pt the.z c.eIIS. O
2. Add Targefect to diluted DNA as shown in Table Incubate ceII.s Yv_lth .the Transfection mixin 37°C,
1 5% CO; humidified incubator for 2 hours.
3. Mix thoroughly by gently flicking 10 times. B. Replacement of Transfection Complex with
4. Mix Peptide Enhancer (PE) by inverting tube 10 Antibiotic-Free Growth Medium (Step4)
times. 1. Aspirate off the Transfection Complex from
5. Add PE to the Targefect-DNA mixture as shown cells.
in Table 1. 2. Add Antibiotics-Free Growth Medium to the
6. Mix thoroughly by gently flicking 10 times. transfected cells as shown in Table 2.
7. Incubate the Transfection Complex at 37°C for 3. Incubate the transfected cells in 37°C, 5% CO;
25 minutes. humidified incubator for 24 hours.
4. Change to Endothelial Cell Growth Medium and
assay.
Table 1: Formation of Transfection Complex
STEP 1: Preparation of DNA STEP 2: Preparation of Transfection Complex
Tissue DNA | Transfection ADD ADD Total
Culture (ng) Medium (pl) Targefect PE (ul) Transfection
Plate DMEM Gently () Gently | 37°C for | Complex (pul)
96-well 0.06 60 Flick 0.25 Flick 0.75 Flick | 25 mins 61
24-well 0.2 200 10X 1.0 10X 3.0 10X 204
12-well 0.4 400 2.0 6.0 408
6-well 1.0 1000 5.0 15.0 1020

Table 2: Transfection of Endothelial Cells with Targefect-PE Transfection Complex

Step 3: Addition of Transfection Complex STEP 4 Replacement of Transfection Complex with
Antibiotic-Free Growth Medium

Tissue ADD ADD
Culture Transfection Antibiotic-Free

Plate Aspirate off Complex (ul) | 37°C5% CO, | Aspirate off | Growth Medium (ul) | 37°C5% CO,
96-well Antibiotic-Free 61 for 1-2 hrs Transfection 100 for 24 hrs
24-well Growth Medium 204 Complex 500
12-well 408 1000

6-well 1020 2000




1453 N. Cuyamaca St, El Cajon, CA 92020
Phone: (866620 4018, (619)-562-1518

ta rg e t |ng~5y5t e m 5 Fax (619)-562-1326 + info@targetingsystems.net

www.targetingsystems.com

PROTOCOL 2: Transfect Endothelial Cells with Targefect-HUVEC and Virofect Enhancer

DNA Targefect-HUVEC

Transfection Media Sisoicok Exdameer

Mix, Incubate 25 mins

. Addcomplete Media
Transfection complex

e

Incubate 1-2 hr
Aspirate media and add transfection mix

Transfection complexes with Virofect are added directly to the culture media (with serum) covering the cells

General considerations: Use early passage endothelial cells, avoid using collagen coated dishes as these may
lower transfection efficiency. Culture media we recommend is Media 199 with 20% serum or EBM (Cambrex)
10% FCS (Gibco) & supplements (Cambrex). We recommend using HUVEC media supplement edx with serum
(10% serum concentration) if possible. If you wish to use serum-free media to culture HUVECs, then
transfection complexes should be aspirated after two hours of incubation with cells.

Preparation of the complexes and transfection procedure:

Since reagents sometimes freeze during shipping, we recommend gently mixing the Targefect-F2 solution once
upon receipt. The Targefect-F-2 reagent should be stored at 4°C. Do not vortex the Targefect-HUVEC reagent. The
Peptide Enhancer can be stored at 4°C. The Virofect Enhancer should be stored at -20°C or -70°C.

TABLE 2

Tube # High Glucose DMEM DNA Targefect HUVEC Virofect Enhancer
(Serum free) Reagent
1 1ml 1pug 2 ul 4 ul
2 0.6 ml 6 ug 12 ul 25 ul

Add DMEM first. Add DNA, mix well by flicking the tube about 12 times to create a vortexing action. Add Targefect
next, mix well again by flicking the tube. Incubate the tubes at 37°C for 25 minutes to form the transfection
complexes.

Condition 1 above is for transfecting endothelial cells with transfection complexes in the absence of serum or
any HUVEC culture media. It is very important that you try this condition as it works very well for all types of
endothelial cells. At the end of the 25 minute incubation period, aspirate off the culture medium covering the
cells, and add 0.2 ml of transfection complex per well of a 24-well dish. Incubate 2 hours at 37°C. Aspirate off
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transfection complex and add 0.5 ml of complete media (with 10% serum. Incubate overnight, and replace with
fresh medium the next day. Assay at 36-48 hours post transfection.

Condition 2 (complexes formed in tube 2) is for transfecting cells in the presence of serum according to our fast
protocol.-250 ul of transfection complex is added to 1 ml of complete media (with serum) per well of a six-well
dish. The dish is swirled to enable mixing of the transfection complex with the cell culture medium and the cells
are incubated at 37°C overnight and assayed for gene expression 36-48 hours post transfection.

Add 0.5 ml of transfection complex to 2 ml of complete media with serum for one 60 mm dish. For transfecting
cells in a 12-well dish add 0.125 ml transfection complex to 0.5 ml of complete media.

Swirl the dish to gently mix transfection complexes with the cell culture media. Incubate overnight. Replace media
the next day. Assay at 24-48 hours after transfection.

Citations for transfection of DNA and transfection of siRNA into endothelial cells using Targefect-HUVEC components

Citation List 1: Citations for Gene Delivery

1. Weifei Zhu, Unni M. Chandrasekharan, Smarajit Bandyopadhyay, Sidney M. Morris, Jr., Paul E. DiCorleto, and Vikram S.
Kashyap (2010)Thrombin induces endothelial arginase through AP-1 activation Am J Physiol Cell Physiol, 298: C952 - C960.
Rat aortic endothelial cells

2. Bon-Hun Koo, David M. Coe, Laura J. Dixon, Robert P.T. Somerville, Courtney M. Nelson, Lauren W. Wang, Mary
Elizabeth Young, Daniel J. Lindner, and Suneel S. Apte (2010) ADAMTS9 Is a Cell-Autonomously Acting, Anti-Angiogenic
Metalloprotease Expressed by Microvascular Endothelial Cells Am. J. Pathol., 176: 1494 - 1504.

Human Microvacular Endothelial Cells, HUVEC

3. Payal Khanna, Tara Yunkunis, Hari S. Muddana, Hsin Hsin Peng, Avery August, and Cheng Dong (2010) p38 MAP kinase is
necessary for melanoma-mediated regulation of VE-cadherin disassembly Am J Physiol Cell Physiol, 298: C1140 - C1150.
HUVECs

4. Catherine Chabot, Kathleen Spring, Jean-Philippe Gratton, Mounib Elchebly, and Isabelle Royal (2009) New Role for the
Protein Tyrosine Phosphatase DEP-1 in Akt Activation and Endothelial Cell Survival Mol. Cell. Biol., Jan 2009; 29: 241 - 253.
HUVECs

5. Arnold Johnson (2009) TNF-induced activation of pulmonary microvessel endothelial cells: a role for GSK3R. Am J Physiol
Lung Cell Mol Physiol; 296: L700 - L709.

Microvascular endothelial cells

6. Maud Martin, Michael Potente, Veerle Janssens, Didier Vertommen, Jean-Claude Twizere, Mark H. Rider, Jozef Goris,
Stefanie Dimmeler, Richard Kettmann, and Franck Dequiedt (2008) Protein phosphatase 2A controls the activity of histone
deacetylase 7 during T cell apoptosis and angiogenesis. PNAS, Mar 2008; 105: 4727 - 4732.

Human umbilical vein endothelial cells (HUVECs) transfected with Targefect F-2 plus Virofect

7. Corttrell M. Kinney, Unni M. Chandrasekharan, Lori Mavrakis, and Paul E. DiCorleto (2008) VEGF and thrombin induce
MKP-1 through distinct signaling pathways: role for MKP-1 in endothelial cell migration. Am J Physiol Cell Physiol, Jan
2008; 294: C241 - C250.

Human umbilical vein endothelial cells (HUVECs)

8. Primary chondrocytes

9. Smarajit Bandyopadhyay, Mohammad Z. Ashraf, Pamela Daher, Philip H. Howe, and Paul E. DiCorleto (2007) HOXA9
Participates in the Transcriptional Activation of E-Selectin in Endothelial Cells Mol. Cell. Biol; 27: 4207 - 4216.

Human umbilical vein endothelial cells (HUVECs)

10. Nancy Gertzberg, Tina Gurnani, Paul Neumann, Anne-Kay Forbes, Natacha Jean-Louis, and Arnold Johnson. (2007)
Tumor necrosis factor-{alpha} causes barrier dysfunction mediated by tyrosine198 and tyrosine218 in beta-actin. Am J
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Physiol Lung Cell Mol Physiol, 293: L1219 - L1229.

Bovine pulmonary microvascular endothelial cells, 79% transfection efficiency using F-2 plus virofect

11. Mélanie Laramée, Catherine Chabot, Monikca Cloutier, Raphaélle Stenne, Marina Holgado-Madruga, Albert J. Wong,
and Isabelle Royal (2007) The Scaffolding Adapter Gab1l Mediates Vascular Endothelial Growth Factor Signaling and Is
Required for Endothelial Cell Migration and Capillary Formation. J. Biol. Chem., Mar 2007; 282: 7758 - 7769.

Endothelial cells (Targefect siRNA kit)

12. Xiaomei Qin, Jianwei Tian, Peng Zhang, Yanbo Fan, Li Chen, Youfei Guan, Yi Fu, Yi Zhu, Shu Chien, and Nanping Wang.
(2007) Laminar shear stress up-regulates the expression of stearoyl-CoA desaturase-1 in vascular endothelial cells.
Cardiovasc Res, Jun 2007; 74: 506 - 514.

Human umbilical vein endothelial cells (HUVECs)

13. Li-Wu Qian, Jianping Xie, Fengchun Ye, and Shou-Jiang Gao (2007) Kaposi‘s Sarcoma-Associated Herpesvirus Infection
Promotes Invasion of Primary Human Umbilical Vein Endothelial Cells by Inducing Matrix Metalloproteinases. J. Virol., Jul
2007; 81: 7001 - 7010.

Transfection of bacterial artifical chromosomes (BACs) into HUVECs using Targefect-HUVEC

14. Mirianas Chachisvilis, Yan-Liang Zhang, and John A. Frangos (2006) G protein-coupled receptors sense fluid shear stress
in endothelial cells. PNAS, Oct 2006; 103: 15463 - 15468.

Bovine aortic endothelial cells , targefect F-2 plus virofect

15. Ben-Quan Shen, David Y. Lee, Hans-Peter Gerber, Bruce A. Keyt, Napoleone Ferrara, and Thomas F. Zioncheck

(1998) Homologous Up-regulation of KDR/Flk-1 Receptor Expression by Vascular Endothelial Growth Factor in Vitro J.
Biol. Chem. 273: 29979-29985.

HUVECs (Human umbilical vein endothelial cells)

16. Nanping Wang, Lynne Verna, Hai-ling Liao, Alex Ballard, Yi Zhu, and Michael B. Stemerman . Adenovirus-Mediated
Overexpression of Dominant-Negative Mutant of c-Jun Prevents Intercellular Adhesion Molecule-1 Induction by LDL:

A Critical Role for Activator Protein-1 in Endothelial Activation Arterioscler. Thromb. Vasc. Biol. 21: 1414-1420

HUVECs (Human umbilical vein endothelial cells)

17. Zhu, Hailing Liao, Nanping Wang, Kuo-Sheng Ma, Lynne K. Verna, John Y.-J. Shyy, Shu Chien, and Michael B.
Stemerman LDL-Activated p38 in Endothelial Cells Is Mediated by Ras. Arterioscler. Thromb. Vasc. Biol. 21: 1159-1164
HUVECs (Human umbilical vein endothelial cells)

18. Nanping Wang, Lynne Verna, Neng-

Guin Chen, Jasmine Chen, Hongling Li, Barry Marc Forman, and Michael B. Stemerman (2002)Constitutive Activation
of Peroxisome Proliferator-activated Receptor-Suppresses Proinflammatory Adhesion Molecules in Human Vascular
Endothelial Cells. J. Biol. Chem, 277: 34176 - 34181.

HUVECs (Human umbilical vein endothelial cells

19. Quang-Kim Tran, D. J. Black, and Anthony Persechini (2003) Intracellular Coupling via Limiting Calmodulin J. Biol.
Chem., 278: 24247 - 24250.

HUVECs (Human umbilical vein endothelial cells)

20. Amir Tadros, David P Hughes, Benjamin J Dunmore, and Nicholas P J Brindle (2003) ABIN-2 protects endothelial

cells from death and has a role in the anti-apoptotic effect of angiopoietin-1. Blood, 10.1182/blood-2003-05-1602.
HUVECs (Human umbilical vein endothelial cells)

21. Radu V. Stan.(2003) Multiple PV1 Dimers Reside in the Same Stomatal or Fenestral Diaphragm Am J Physiol Heart
Circ Physiol, 10.1152/ajpheart.00909.2003

HUVECs (Human umbilical vein endothelial cells), HEK-293, Cos-7

22. Guifu Wu, Arjuna P. Mannam, Jiaping Wu, Simona Kirbis, Jue-Lon Shie, Christopher Chen, Roger J. Laham, Frank

W. Sellke, and Jian Li (2003) Hypoxia induces myocyte-dependent COX-2 regulation in endothelial cells: role of VEGF. Am
J Physiol Heart Circ Physiol, 285: 2420

HUVECs , HMVECs (microvascular endothelial cells)
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23. Hung-Ying Kao, André Verdel, Chih-Cheng Tsai, Cynthia Simon, Henry Juguilon, and Saadi Khochbin

(2001) Mechanism for Nucleocytoplasmic Shuttling of Histone Deacetylase . J. Biol. Chem., Dec 2001; 276: 47496 - 47507.
HUVECs (Human umbilical vein endothelial cells)

24. Bo Lu, Yi Mu, Carolyn Cao, Fenghua Zeng, Sylke Schneider, Jiahui Tan, Jim Price, Jun Chen, Michael Freeman,

and Dennis E. Hallahan (2004) Survivin As a Therapeutic Target for Radiation Sensitization in Lung Cancer. Cancer Res.,

64: 2840 - 2845.

HUVECs (Human umbilical vein endothelial cells)

25. Jiaping Wu, Cherie Parungo, Guifu Wu, Peter M. Kang, Roger J. Laham, Frank W. Sellke, Michael Simons, and Jian

Li (2004) PR39 Inhibits Apoptosis in Hypoxic Endothelial Cells: Role of Inhibitor Apoptosis Protein-2. Circulation, ; 109: 1660
- 1667.

HUVECs (Human umbilical vein endothelial cells)

26. Lingfang Zeng, Hailing Liao, Yi Liu, Tzong-Shyuan Lee, Minjia Zhu, Xian Wang, Michael B. Stemerman, Yi Zhu, and

John Y-J ShyySREBP2 downregulates ABCA1 in vascular endothelial cells: a novel role of SREBP in regulating

cholesterol metabolism. J. Biol. Chem., Sep 2004; 10.1074/jbc.M407817200.

HUVECs (Human umbilical vein endothelial cells)

27. Radu V. Stan, Eugene Tkachenko, and Ingrid R. Niesman (2004) PV1 Is a Key Structural Component for the Formation of
the Stomatal and Fenestral Diaphragms. Mol. Biol. Cell published online May 21, 2004,10.1091/mbc.E03-08-0593

HUVECs (Human umbilical vein endothelial cells), HEK-293, Cos-7 , Hela

28. Eric. T. Shinohara, Dennis Hallahan and Bo Lu (2004) The Use of Antisense Oligonucleotides in Evaluating Survivin as a
Therapeutic Target for Radiation Sensitization in Lung Cancer. Biol. Proced. Online 2004;6:250-256

HUVECs (Human umbilical vein endothelial cells)

29. C. Radel and V. Rizzo (2005) Integrin mechanotransduction stimulates caveolin-1 phosphorylation and recruitment of
Csk to mediate actin reorganization. Am J Physiol Heart Circ Physiol, 288: H936 - H945.

HUVECs (Human umbilical vein endothelial cells)

30. Tomoaki Murakami, Hitoshi Takagi, Kiyoshi Suzuma, Izumi Suzuma, Hirokazu Ohashi, Daisuke Watanabe,

Tomonari Ojima, Eri Suganami, Masafumi Kurimoto, Hideaki Kaneto, Yoshihito Honda, and Nagahisa Yoshimura (200
5) Angiopoietin-1 Attenuates H202-induced SEK1/INK Phosphorylation through the Phosphatidylinositol 3-

Kinase/Akt Pathway in Vascular Endothelial Cells J. Biol. Chem., Sep 2005; 280: 31841 - 31849.

HUVECs (Human umbilical vein endothelial cells)

31. Li-Wu Qian, Jianping Xie, Fengchun Ye, and Shou-Jiang Gao (2007) Kaposi's Sarcoma-

Associated Herpesvirus Infection Promotes Invasion of Primary Human Umbilical Vein Endothelial Cells by Inducing Matrix
Metalloproteinases J. Virol., Jul 2007; 81: 7001 — 7010

HUVECs (Human umbilical vein endothelial cells)

32. Smarajit Bandyopadhyay, Mohammad Z. Ashraf, Pamela Daher, Philip H. Howe, and Paul E. DiCorleto (2007)

HOXA9 Participates in the Transcriptional Activation of E-Selectin in Endothelial Cells Mol. Cell. Biol., Jun 2007; 27: 4207 -
4216.

HUVECs (Human umbilical vein endothelial cells)

33. Mirianas Chachisvilis, Yan-Liang Zhang, and John A. Frangos (2006) G protein-coupled receptors sense fluid shear stress
in endothelial cells. PNAS, Oct 2006; 103: 15463 - 15468.

HUVECs (Human umbilical vein endothelial cells)

34. Miaoliang Liu and Arie Horowitz (2006) A PDZ-binding Motif as a Critical Determinant of Rho Guanine Exchange

Factor Function and Cell Phenotype. Mol. Biol. Cell, Apr 2006; 17: 1880 - 188

List 2: References citing use of Targefect reagents (Targefect siRNA kit, catalog#0060)

1. Boris A Hesser, Xiao Huan Liang, Gieri Camenisch, Suya Yang, David Lewin, Richard Scheller, Napoleone Ferrara, and
Hans-Peter Gerber (2004) Down syndrome critical region proteinl (DSCR1), a novel VEGF target gene that regulates
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expression of inflammatory markers on activated endothelial cells. Blood, 10.1182/blood-2004-01-0273.(HDMVECs)
Human Dermal microvascular endothelial cells

2. Partovian C, Simons M (2004) Regulation of protein kinase B/Akt activity and Ser(473) phosphorylation by protein kinase
Calpha in endothelial cells.Cell Signal. 2004 Aug;16(8):951-7.

3. Radu V. Stan, Eugene Tkachenko, and Ingrid R. Niesman (2004) PV1 Is a Key Structural Component for the Formation of
the Stomatal and Fenestral DiaphragmsMol. Biol. Cell published online May 21, 2004, 10.1091/mbc.E03-08-0593 HUVECs
(Human umbilical vein endothelial cells), HEK-293, Cos-7 , Hela

4. Radu V. Stan. Multiple PV1 dimers reside in the same stomatal or fenestral diaphragmAm J Physiol Heart Circ Physiol,
Apr 2004; 286: 1347 - 1353.

5. Jiaping Wu, Cherie Parungo, Guifu Wu, Peter M. Kang, Roger J. Laham, Frank W. Sellke, Michael Simons, and Jian Li
(2004) PR39 Inhibits Apoptosis in Hypoxic Endothelial Cells: Role of Inhibitor Apoptosis Protein-2. Circulation, 109: 1660 -
1667. BAECs (Bovine aortic endothelial cells)

6. Raquel Pluvinet, Jordi Petriz, Joan Torras, Inmaculada Herrero-Fresneda, Josep M Cruzado, Josep M Grinyo, and Josep M
Aran. RNAi-mediated silencing of CD40 prevents leukocyte adhesion on CD154-activated endothelial cells. Blood, Aug
2004; 10.1182/blood-2004-03-0817. HUVECs

7. Seung-Hoi Koo, Hiroaki Satoh, Stephan Herzig, Chih-Hao Lee, Susan Hedrick, Rohit Kulkarni, Ronald M Evans, Jerrold
Olefsky, Marc Montminy PGC-1 promotes insulin resistance in liver through PPAR-alpha-dependent induction of TRB-3.
Nature Medicine10, 530 - 534 (01 May 2004) LettersHepatocytes

8. Jeong Hoon Kim, Hongwei Li, and Michael R. Stallcup (2003) CoCoA, a Nuclear Receptor Coactivator which Acts through
an N-Terminal Activation Domain of p160 CoactivatorsMolecular Cell 2003 12: 1537-1549 MCF-7, COS-7

9. C. Radel and V. Rizzo. Integrin mechanotransduction stimulates caveolin-1 phosphorylation and recruitment of Csk to
mediate actin reorganization. Am J Physiol Heart Circ Physiol, Feb 2005; 288: 936 - 945. Bovine aortic endothelial cells
(BAECs)

10. Sanjeev Choudhary, Tianlin Xiao, Leoncio A. Vergara, Sanjay Srivastava, David Nees, Joram Piatigorsky, and Naseem H.
Ansari. Role of Aldehyde Dehydrogenase Isozymes in the Defense of Rat Lens and Human Lens Epithelial Cells against
Oxidative Stress. Invest. Ophthalmol. Vis. Sci., Jan 2005; 46: 259 - 267. HLECs (Human Lens Epithelial Cells) , rat and mouse
lenses

11. Yang Luo and Glenn L. Radice (2005) N-cadherin acts upstream of VE-cadherin in controlling vascular morphogenesis. J.
Cell Biol., Apr 2005; 169: 29 - 34. HUVEC, HDMVEC,

12. Tomoaki Murakami, Hitoshi Takagi, Kiyoshi Suzuma, lzumi Suzuma, Hirokazu Ohashi, Daisuke Watanabe, Tomonari
Qjima, Eri Suganami, Masafumi Kurimoto, Hideaki Kaneto, Yoshihito Honda, and Nagahisa Yoshimura(2005) Angiopoietin-1
Attenuates H202-induced SEK1/JNK Phosphorylation through the Phosphatidylinositol 3-Kinase/Akt Pathway in Vascular
Endothelial Cells, J. Biol. Chem., Sep 2005; 280: 31841 - 31849.

13. Chohreh Partovian, Zhenwu Zhuang, Karen Moodie, Michelle Lin, Noriyuki Ouchi, William C. Sessa, Kenneth Walsh, and
Michael Simons(2005)PKC Activates eNOS and Increases Arterial Blood Flow In Vivo Circ. Res., 97: 482 - 487

14. Corttrell M. Kinney, Unni M. Chandrasekharan, Lori Mavrakis, and Paul E. DiCorleto 92008) VEGF and thrombin induce
MKP-1 through distinct signaling pathways: role for MKP-1 in endothelial cell migration

Am J Physiol Cell Physiol, 294: C241 - C250.

15. Arnold Johnson (2009) TNF-induced activation of pulmonary microvessel endothelial cells: a role for GSK3R. Am J
Physiol Lung Cell Mol Physiol, Apr 2009; 296: L700 - L709.

16. Catherine K. Yang, Jeong Hoon Kim, Hongwei Li, and Michael R. Stallcup (2006) Differential Use of Functional Domains
by Coiled-coil Coactivator in Its Synergistic Coactivator Function with -Catenin or GRIP1. J. Biol. Chem., Feb 2006; 281: 3389
- 3397.

17. Smarajit Bandyopadhyay, Mohammad Z. Ashraf, Pamela Daher, Philip H. Howe, and Paul E. DiCorleto (2007) HOXA9
Participates in the Transcriptional Activation of E-Selectin in Endothelial Cells

Mol. Cell. Biol., 27: 4207 - 4216




1453 N. Cuyamaca 3t, El Cajon, CA 92020

:.. : Phone: (B66)-620 4018, (619)-562-1518
2l Fax (6159)-0562-1326 + info@targetingsystems.net
targetingsystems Fax (619)562-1325

www.targetingsystems.com

18. Corttrell M. Kinney, Unni M. Chandrasekharan, Lin Yang, Jianzhong Shen, Michael Kinter, Michael S. McDermott, and
Paul E. DiCorleto (2009) Histone H3 as a novel substrate for MAP kinase phosphatase-1 Am J Physiol Cell Physiol, Feb 2009;
296: C242 - C249

19. David E. Nowak, Bing Tian, Mohammad Jamaluddin, Istvan Boldogh, Leoncio A. Vergara, Sanjeev Choudhary, and Allan
R. Brasier (2008) RelA Ser276 Phosphorylation Is Required for Activation of a Subset of NF-B-Dependent Genes by
Recruiting Cyclin-Dependent Kinase 9/Cyclin T1 Complexes

Mol. Cell. Biol., 28: 3623 - 3638.

20. Mélanie Laramée, Catherine Chabot, Monikca Cloutier, Raphaélle Stenne, Marina Holgado-Madruga, Albert J. Wong,
and Isabelle Royal (2007) The Scaffolding Adapter Gab1l Mediates Vascular Endothelial Growth Factor Signaling and Is
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Protocol for siRNA delivery using the Targefect-HUVEC kit

(You can also use these protocols to deliver microRNA )
The Targefect-HUVEC kit contains three components , Targefect-HUVEC (same as Targefect-F2), Peptide Enhancer
and Virofect. Please find below two protocols for siRNA delivery one using the peptide enhancer and the second

using the Virofect enhancer, Where ever the protocol mentions Targefect-F-2 you should use the Targefect-HUVEC
component of your kit

Set up cells to be transfected so that they are about 70% confluent at the time of the experiment.
Prepare transfection complexes as follows:

Use clear plastic tubes for complex formation. If kept frozen thaw the reagents and mix well before use (do not vortex)

Tube # OptiMEM1 dsRNA Targefect-HUVEC Peptide Enhancer
1 1T ml 75 pmols 5ul 15 ul
2 1T ml 200 pmols 5ul 15 ul

Make aditions as follows: Add Optimem 1 first, then add dsRNA, mix well by flicking the tube about 12 times to create a
vortexing action. Add Targefect-HUVEC next, mix well again by flicking the tube and then add the Peptide enhancer, mix

well again. Incubate the tubes at 37°C for 25 minutes to form the transfection complexes.

Wash cells to be transfected twice with Opitmem 1. Aspirate the second wash completely. Add 1 ml of the transfection mix
for 1 well for a 6-well dish (or for a 35 mm dish). Prepare 250 ul of transfection complex per well of a 12-well dish,

150 ul per well of a 24-well dish or 50 ul if using a 96-well plate Incubate the transfection complexes with the cells at 37°C
for 2 hrs. Add Complete media with serum (2 ml for a 35 mmm dish or one well of a 6-well plate, 1ml/well for a 12-well dish
and 0.5 ml/well for a 24-well dish. Incubate overnight. Replace the media with fresh complete media the next morning and
assay at 24-72 hours post-transfection.

When using fluorescently labeled dsRNA we have observed very efficient delivery into several cell types at 24 hours

post transfection.

For testing for silencing of transiently transfected genes we recommend transfecting the siRNA 12 hours following
transient transfection of the gene of interest and assaying for silencing of the transiently transfected gene 24 hours after
transfection of the siRNA.

For testing silencing of endogenous genes we recommend analysis 48-72 hrs after transfection of the siRNA.

Protocol for siRNA delivery using Targefect-HUVEC(Targefect-F2) plus virofect

This protocol has been standardized in HUVECs but can be applied to other cell types or suspension cells. Please
note that the Targefect-HUVEC component of the Targefect-HUVEC kit is the same as Targefect-F2. Data on siRNA
delivery using Targefect F-2 plus Virofect has been kindly provided by Dr Michael Potente, Department of Cardiology,
University of Frankfurt, Germany
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1.  HUVECSs used were from from Cell Systems
2. The culture media is EBM with 10% FCS and supplements (Single quotes)
3. HUVEC should be 80-85% confluent at the time of transfection

4. Be default we use 60 mm dishes for cell culture, therefore, the following protocol is designed for 60 mm wells

¢ Add 500 ul DMEM (Optimem works as well) first

* Add 18 ul of the desired siRNA (20 uM) and mix

¢ Add 12 ul of Targefect- F2 and mix

* Immediately add 25 ul of Virofect and mix

¢ Incubate for 20 min at 37°C

* In the meantime replace the culture media with 2 ml of fresh EBM 10% & suppl.

* Add siRNA complexes dropwise to the cells

* Change culture media the next day and assay for gene expression silencing after 24, 48 and 72 hours

Very recent data suggest that you can actually reduce the siRNA amount by half without losing any silencing effect. As you
can see from the attached western blot, the silencing efficiency seems to greatly depends on the target sequence of the
siRNA and not so much on the transfection method per se as all three methods gave comparable results. In our hands
HUVECSs work very well for the siRNA approach and we routinely get silencing efficiencies about 80 to 90% using different
target genes. Nevertheless, the Virofect protocol is very easy to handle, suitable and time saving.

Protocol modifications for Co-delivery of DNA and siRNA:

Modifications suggested
To 800 ul of supernatant media covering cells in one well of a 6-well dish add 4 ul of Virofect. Incubate cells for 2 hrs.

Then add 200 ul of the Transfection complex containing siRNA- Targefect F2 prepared as follows

Preparation of transfection complex
to 200 ul of DMEM add siRNA to a concentration of 25 nM and 2 ul of Targefect F'2. Incubate 20-25 min at 37° C . Add
the transfection complex to cells pretreated with Virofect and incubate overnight.

If transfecting DNA plus siRNA then to 200 ul of DMEM add 1 ug DNA plus siRNA (add enough to give a 25 nM
concentration) . Incubate at 37 ° C for 25 min and add to cells pretreated with virofect as above.

We always recommend trying two different concentrations of siRNA - the concentration mentioned above and another
which is 4 times higher.

Note: You can also co-transfect DNA and siRNA using the Targefect-F2 reagent in combination with the peptide
enhancer If transfecting DNA plus siRNA then to prepare transfection complex mix 200 ul of DMEM add 1 ug DNA plus
siRNA (add enough to give a 25 nM concentration) with 2 ul of Targefect -F2 and 4 ul of Peptide enhancer and follow
instructions as in the standard protocol for siRNA delivery using the Targefect siRNA
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Please read the protocols accompanying the products carefully.
We recommend contacting tech support at 619 562 1518 for helpful tips before starting the
experiment if you are a new user

The protocols on our website need updating please do not use them. Follow the protocols that are
supplied with the product

Please use antibiotic free / serum-free media for complex formation. Regarding media for
growing cells please refer to the section on “Preparation of cells” in the transfection
protocol. If using complete media from Lonza or other reduced serum media for
maintaining endothelial cells it is important to supplement the media with 10% serum.

It is really important to try both protocol 1 (using the peptide enhancer) and protocol 2 (using
Virofect), and to test both the conditions outlined for protocol 2 (red fonts) as in our hands this
works the best. However, there does seem to be a lab to lab variation wherein one protocol works
better than the other. This results partly from differences in the culture media being used. Most
labs prefer the peptide enhancer protocol




