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TARGEFECT-HEPATOCYTE  
Efficient transfection of plasmid DNA into primary hepatocytes  (Over 30 product citations) 
The Targefect-Hepatocyte kit contains two components: Targefect-Hepatocyte (Targefect F-1), and Virofect. Each kit 
contains sufficient reagent for 600 transfections in 24-well dishes, price $275.00. 
Note: For siRNA transfection or Co-delivery of siRNA with DNA we recommend the Targefect F-2 reagent with the 
Virofect enhancer 

Gene delivery into rat, mouse and human hepatocytes using Targefect-Hepatocyte: 
  

Figure 1: 
Mouse hepatocytes transfected 
with Targefect-Hepatocyte: Data 
courtesy of Dr. Suzanne Lyman, Dr. 
Behren’s lab, University of North 
Carolina at Chapel Hill, NC 

 

Figure 2: 
Human hepatocytes transfected 
with Targefect-Hepatocyte: 
Targeting Systems, CA 
 

 
 
 

ADVANTAGES 

1. Increased transfection efficiency results from the inclusion of a unique enhancer Virofect, which works in conjunction 
with the Targefect F-1 reagent to enhance transgene delivery and expression. Virofect is an adenovirus-derived enhancer, 
which complexes with plasmid DNA via the Targefect, an efficient cationic transfection reagent. Virofect enhances gene 
transfer by using adenoviral receptors on the cell surface to enhance intracellular delivery of transfection complexes. 
Following internalization, Virofect helps escape of the transfection complexes from degradation in the lysosome, and 
enhances the duration of transgene expression. 
2. Low toxicity - Excellent cell survival, a major advantage over using the AMAXA or other electroporation-based systems.  
3. Cost-effective. Each kit contains sufficient transfection reagent for approximately 500-1000 transfections in 24-well 
dishes. 
4. Simple transfection protocol. 
5. Citation list of over 40 citations in reputable journals (see list below). 
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TRANSFECTION PROTOCOL I:  Transfection using Targefect-Hepatocyte and Virofect enhancer: 
Please use antibiotic-free media as this reduces toxicity. 
If using serum-free media we recommend supplementation with 10% serum (not required but recommended).  Also 
if possible, do not coat with collagen or matrigel .  Sometimes (for eg in case of rat hepatocytes) you can get good 
growth using Primaria tissue culture dishes from BD Falcon (see link below) 
http://www.gogenlab.com/products/primaria-treated-tissue-culture-dishes-bd-falcon 

The protocol below also works well for hepatocytes plated out on collagen-coated dishes but the transfection 

efficiency may be slightly lower. 
 
Store the transfection reagents at the following temperatures immediately upon arrival. 

Reagent Volume Temp 

Targefect-Hepatocyte (Targefect-F1) 600 µl -20°C 

Virofect 600 µl -20°C 

Thaw the Targefect-F1 reagent, vortex at full speed for 30 seconds 2-3 times just before use. Cells should be 
approximately 70% confluent at the time of transfection. A higher density will result in reduced transfection efficiency 
Please use OptiMEM 1 (GIBCO BRL, now Invitrogen) or serum-free high glucose DMEM for complex formation.   
B.  Preparation of Transfection Complex (Step 2) 
1.   Add Targefect to diluted DNA as shown in Table 1. 
2.   Mix thoroughly by gently flicking 10 times. 
3.   Mix Virofect enhancer (VE)   by inverting tube 10 times. 
4.   Add Virofect to the Targefect-DNA mixture as shown in Table 1. 
5.   Mix thoroughly by gently flicking 10 times. 
6.   Incubate the Transfection Complex at 37°C for 25 minutes. Aspirate culture media and add transfection complexes 
to cell Swirl the dish of cover cells well and Incubate at 37°C for 2 hrs.  Then add the recommended amount of cell 
culture media (complete media with serum but no antibiotics 
Table 1: Formation of Transfection Complex 

 
 

STEP 1: Preparation of DNA 
 

 

STEP 2: Preparation of Transfection Complex 
 

Tissue 
Culture 

Plate 

DNA 
(µg) 

Transfection 
Medium (µl) 

OptiMEM1 

 
 

Gently 
Flick 
10X 

ADD 
Targefect 

(µl) 

 
 
 

Flick 
10X 

ADD 
VE (µl) 

 
 

Gently 
Flick 
10X 

 
 

37°C for 
25 mins 

Total 
Transfection 
Complex (µl) 

96-well 0.20 40 0.4 0.8 41.5 

24-well 0.75 150 1.5 3.0 157 

12-well 1.5 300 3.0 6.0 316 
6-well 3.0 600 6.0 13.0 627 

 

Table 2: Transfection of hepatocytes  with Targefect-PE Transfection Complex 
 

 

Step 3: Addition of Transfection Complex 
 

 

STEP 4 Replacement of Transfection Complex with 
Antibiotic-Free Growth Medium 

 

Tissue 
Culture 

Plate 

 
 

Aspirate off 
Antibiotic-Free 

Growth Medium 

ADD 
Transfection 
Complex (µl) 

 
 

37°C 5% CO2 
for 2 hrs 

 
 
 

ADD  
Antibiotic-Free 

Growth Medium (µl) 

 
 

37°C 5% CO2 
for 24 hrs 96-well 41.5 80 

24-well 157 400 

12-well 316 800 

6-well 628 1400 

http://www.gogenlab.com/products/primaria-treated-tissue-culture-dishes-bd-falcon
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TRANSFECTION   PROTOCOL II: Transfection with Targefect-Hepatocyte in 
the absence of serum: 

We recommend you also try this protocol first as it is cost effective, gives a transfection 

efficiecncy which is acceptable for most applications and is a preferred protocol in some labs 

The amounts below are given for a 6-well plate format. Use Table 2 to adjust the reagent volumes for 
other plate sizes. Please use antibiotic-free media as these reduce toxicity 

Protocol: 

Note: Please use OptiMEM 1(antibiotic –free) or high glucose DMEM as the complexing medium. We 
first recommend performing the following optimization experiment to determine the optimal transfection 
condition for primary hepatocytes used in your lab. The optimal DNA:Targefect ratios are different for 
mouse, rat and human hepatocytes and also depend on whether or not you are plating on collagen-
coated dishes. In general for rat and mouse hepatocytes we find that condition 1 or 2 work well and 
condition 3 works well for human hepatocytes.  Add OptiMEM1 first, and then add DNA mix well by 
flicking the tube with your hand about 12 times to create a vortexing action, add Targefect-Hepatocyte, 
and mix well again 

 Plate cells so they reach a confluence of 70% at the time of transfection. 

 For each transfection well, add 2 µg of plasmid DNA into 1 ml OptiMEM1 in a micro centrifuge 
tube. 

 Vortex the Targefect-hepatocyte transfection reagent at full speed for 30 seconds twice just 
before pipetting. 

 Add 2 ul, 4 ul or 6 ul of Targefect-Hepatocyte Transfection Reagent to each tube and mix well by 
flicking the tube. Incubate at room temperature for 20-30 minutes to form the transfection 
complexes. 

 Wash cells once with serum-free medium. 

 Aspirate the culture medium from the cells and immediately replace with the 0.8 ml of the 
transfection mixture. Swirl the plate gently in order to evenly disperse the complex mixture. 

 Return the plate to the incubator and incubate cells for 2-3 hours.   

 Add 2 ml of complete growth medium containing serum on top of the transfection complex 
incubate overnight.  Replace with fresh complete medium the next morning.  Assay at 24 hours-
48 hours post-transfection or as needed to maintain healthy cells. 

 
 
 Table 1: Formation of transfection complexes: 

Tube # DMEM or 
OptiMEM 

DNA Targefect-
Hepatocyte 

1 1 ml  2ug 2 ul 

2 1 ml  2 ug 4 ul 

3 1 ml  2 ug 6 ul 
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    Table 2 :  Volume of transfection complex for different culture vessels 
 

Culture vessel Volume of 

transfection complex 

Volume of complete  

medium 

96-well dish 50 ul 100 ul 

48-well dish 150 ul 500 ul 

12-well dish 300 ul 1 ml 

6-well dish 0.8 ml 2 ml 

60 mm dish 1.6 ml 5 ml 

10 cm dish 3.2 ml 10 ml    
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List 1: Citations for transfection primary hepatocytes using Targefect reagents: 
  
1. Chuan-Rui Xu, Susie Lee, Coral Ho, Prashant Bommi, Shi-Ang Huang, Siu Tim Cheung, Goberdhan P. Dimri, and Xin Chen (2009) Bmi1 
Functions as an Oncogene Independent of Ink4A/Arf Repression in Hepatic Carcinogenesis. Mol. Cancer Res., Dec 2009; 7: 1937 – 
1945. 
2. Mohini A. Patil, Susie A. Lee, Everardo Macias, Ernest T. Lam, Chuanrui Xu, Kirk D. Jones, Coral Ho, Marcelo Rodriguez-Puebla, and 
Xin Chen (2009) Role of Cyclin D1 as a Mediator of c-Met– and β-Catenin–Induced Hepato carcinogenesis. Cancer Res., Jan 2009; 69: 
253 – 261. 
3. MicroRNA-221 regulates FAS-induced fulminant liver failure Amar Deep Sharma, Nidhi Narain, Eva-Maria Händel, Marcus Iken, 
Nishant Singhal, Toni Cathomen,Michael P. Manns, Hans R. Schöler, Michael Ott, Tobias Cantz, (2011) Hepatology Volume 53, Issue 5, 
pages 1651–1661, May 2011 
4. Huan Lou and Neil Kaplowitz( (2007) Glutathione Depletion Down-regulates Tumor Necrosis Factor   J. Biol. Chem.; 282: 29470 - 
29481. 
5. Eleanor B. Carson-Walter, Jessica Hampton, Eveline Shue, Daniel M. Geynisman, Pramod Kumar Pillai, Ramasri Sathanoori, Stephen 
L. Madden, Ronald L. Hamilton, and Kevin A. Walter (2005)Plasma lemmal Vesicle Associated Protein-1 Is a Novel Marker Implicated in 
Brain Tumor Angiogenesis Clin. Cancer Res., Nov 2005; 11: 7643 - 7650. 
6. Nian-Ling Zhu, Kinji Asahina, Jiaohong Wang, Akiko Ueno, Raul Lazaro, Yuichiro Miyaoka, Atsushi Miyajima, and Hidekazu Tsukamoto 
(2012)   Hepatic Stellate Cell-derived Delta-like Homolog 1 (DLK1) Protein in Liver Regeneration   J. Biol. Chem., Mar 2012; 287: 10355 - 
10367. 
7. Comparative nucleic acid transfection efficacy in primary hepatocytes for gene silencing and functional studies. 
JS Park, S Surendran, LM Kamendulis, and N Morral BMC Res Notes, Jan 2011; 4: 8.  
8. Huajin Wang, Enhui Wei, Ariel D. Quiroga, Xuejin Sun, Nicolas Touret, and Richard Lehner (2010) Altered Lipid Droplet Dynamics in 
Hepatocytes Lacking Triacylglycerol Hydrolase Expression Mol. Biol. Cell, Jun 2010; 21: 1991 – 2000. 
9. 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—dependent induction ofTRB-3 Nature Medicine10, 530 – 534 (01 
May 2004)  
10. Koo SH and Towle HC (2000) Glucose regulation of mouse S-14 gene expression in hepatocytes- involvement of a novel 
transcription factor complex. J. Biol. Chem 275(7): 5200-5207  
11. Johnson SAS, Mandavia N, Wang HD, and Johnson DL (2000) Transcriptional regulation of the TATA-binding protein by Ras cellular 
signaling. Mol. Cell. Biol. 20 (14): 5000-9.  
12. Koo SH, Dutcher AK and Towle HCl (2001). Glucose and insulin function through two distinct transcription factors to stimulate 
expression of lipogenic enzymes in liver. J. Biol. Chem. (275(10): 1074  
13. Brennon L. O’Callaghan, Seung-Hoi Koo, Yue Wu, Hedley C. Freake, and Howard C Towle Glucose Regulation of the Acetyl-CoA 
Carboxylase Promoter PI in Rat Hepatocytes J. Biol. Chem. 2001 276: 16033-16039 
14. Etsuro Hatano and David A. Brenner (2001)Akt protects mouse hepatocytes from TNF- – and Fas-mediated apoptosis through NK- B 
activation Am J Physiol Gastrointest Liver Physiol, Dec 2001; 281: 1357 – 1368. 
15. Robert F. Schwabe, Cynthia A. Bradham, Tetsuya Uehara, Etsuro Hatano, Brydon L. Bennett , Robert Schoonhoven , David A. 
Brenner (2003) c-Jun-N-terminal kinase drives cyclin D1 expression and proliferation during liver regeneration. Hepatology. Volume 37 
• p824 to p832 
16. Angela K. Stoeckman, Lin Ma, and Howard C. Towle (2004) Mlx Is the Functional Heteromeric Partner of the Carbohydrate 
Response Element-binding Protein in Glucose Regulation of Lipogenic Enzyme Genes. J. Biol. Chem., 279: 15662 – 15669. 
17. Lin Ma, Nikolas G. Tsatsos, and Howard C. Towle (2005) Direct Role of ChREBP•Mlx in Regulating Hepatic Glucose-responsive 
Genes J. Biol. Chem., Mar 2005; 280: 12019 – 12027. 
18. Elizabeth N. Kaytor, Juan Li Zhu, Ching-I Pao, and Lawrence S. Phillips Insulin-responsive Nuclear Proteins Facilitate Sp1 Interactions 
with the Insulin-like Growth Factor-I Gene. J. Biol. Chem., Sep 2001; 276: 36896 – 36901. 
19. B. Amirimani, B. Ning, A.C. Deitz, B.L. Weber, F.F. Kadlubar, T.R. Rebbeck Increased transcriptional activity of theCYP3A4*1B 
promoter variant (2003) Environmental and Molecular Mutagenesis. Volume 42, Issue 4, .Pages 299-305 
20. Betty C. Villafuerte and Elizabeth N. Kaytor (2005) An insulin-response element binding protein that ameliorates hyperglycemia in 
diabetes. J. Biol. Chem., Mar 2005;10.1074/jbc.M410817200. 
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21. Magnana MM, Koo S-H, Towle HC and Osborne TF (2000) Different sterol regulatory element-binding protein-1 isoforms utilize 
distinct co-regulatory factors to activate the promoter for fatty acid synthase. J. Biol. Chem. 275(7): 4726-4733  
22. Sandra A. S. Johnson, Nihar Mandavia, Horng-Dar Wang, and Deborah L. Johnson (2000) Transcriptional Regulation of the TATA-
Binding Protein by Ras Cellular Signaling Mol. Cell. Biol., Jul 2000; 20: 5000 - 5009. Inhibition of lipopolysaccharide-stimulated TNF-S-
adenosylmethionine and 5'-methylthioadenosine 
23. Nary Veal, Chih-Lin Hsieh, Shigang Xiong, Jose M. Mato, Shelly Lu, and Hidekazu Tsukamoto 
Am J Physical Gastrointestal Liver Physical, Aug 2004; 287: G352 - G362. 
24. Chuan-Rui Xu, Susie Lee, Coral Ho, Prashant Bommi, Shi-Ang Huang, Siu Tim Cheung, Goberdhan P. Dimri, and Xin Chen 
(2009)  Bmi1 Functions as an Oncogene Independent of Ink4A/Arf Repression in Hepatic Carcinogenesis Mol. Cancer Res., Dec 2009; 7: 
1937 - 1945.  
25. Keyvan Mahboubi and Jordan S. Pober Activation of Signal Transducer and Activator of Transcription 1 (STAT1) Is not sufficient for 
the Induction of STAT1-dependent Genes in Endothelial Cells. COMPARISON OF INTERFERON-AND ONCOSTATIN M J. Biol. Chem. 2002 
277: 8012-8021 
26. Elizabeth N. Kaytor, Juan Li Zhu, Ching-I Pao, and Lawrence S. Phillips (2001). Insulin-responsive nuclear proteins facilitate Sp1 
interactions with the IGF-I gene J. Bio Chem published July 16, 2001 as 10.1074/jbc.M104035200 
27. Betty C. Villafuerte and Elizabeth N. Kaytor (2005) An Insulin-response Element-binding Protein That Ameliorates Hyperglycemia in 
Diabetes J. Biol. Chem., May 2005; 280: 20010 - 20020. 
  

List 2: References citing use of Targefect reagents (Targefect siRNA kit, catalog#0060):  
  
1. MicroRNA-221 regulates FAS-induced fulminant liver failure Amar Deep Sharma, Nidhi Narain, Eva-Maria Händel, Marcus Iken, 
Nishant Singhal, Toni Cathomen,Michael P. Manns, Hans R. Schöler, Michael Ott, Tobias Cantz, (2011) Hepatology Volume 53, Issue 5, 
pages 1651–1661, May 2011 
2. 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 protein1 (DSCR1), a novel VEGF target gene that regulates expression of inflammatory 
markers on activated endothelial cells. Blood, 10.1182/blood-2004-01-0273 (HDMVECs) Human Dermal microvascular endothelial cells 
3. Partovian C, Simons M (2004) Regulation of protein kinase B/Akt activity and Ser(473) phosphorylation by protein kinase Calpha in 
endothelial Cell Signal. 2004 Aug 16(8):951-7. 
4. 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 
5. Radu V. Stan. Multiple PV1 dimers reside in the same stomatal or fenestral diaphragmAm J Physiol Heart Circ Physiol, Apr 2004; 286: 
1347 - 1353. 
6. 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) 
7. 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 
8. 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) Letters Hepatocytes 
9. 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 Coactivators Molecular Cell 2003 12: 1537-1549 MCF-7, COS-7 
10. C. Radel and V. Rizzo. Integrin mechanical transduction 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) 
11. 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 
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12. 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, 
13. 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(2005) Angiopoietin-1 Attenuates H2O2-
induced SEK1/JNK Phosphorylation through the Phosphatidylinositol 3-Kinase/Akt Pathway in Vascular Endothelial Cells, J. Biol. Chem., 
Sep 2005; 280: 31841 - 31849. 
14. 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 
15.  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. 
16. Arnold Johnson (2009) TNF-induced activation of pulmonary microvessel endothelial cells: a role for GSK3ß. Am J Physiol Lung Cell 
Mol Physiol, Apr 2009; 296: L700 - L709. 
17. 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. 
18. 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 
19. 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 
20. 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. 
21.  Mélanie Laramée, Catherine Chabot, Monikca Cloutier, Raphaëlle Stenne, Marina Holgado-Madruga, Albert J. Wong, and Isabelle 
Royal (2007) The Scaffolding Adapter Gab1 Mediates Vascular Endothelial Growth Factor Signaling and Is Required for Endothelial Cell 
Migration and Capillary Formation J. Biol. Chem., Mar 2007; 282: 7758 - 7769. 
22. 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. 
23. David Y. Lee, Jeffrey P. Northrop, Min-Hao Kuo, and Michael R. Stallcup 92006) Histone H3 Lysine 9 Methyltransferase G9a Is a 
Transcriptional Coactivator for Nuclear Receptors J. Biol. Chem., 281: 8476 - 8485. 
24. 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.(2010) Apte ADAMTS9 Is a Cell-Autonomously Acting, Anti-Angiogenic Metalloprotease Expressed by 
Microvascular Endothelial Cells Am. J. Pathol., Mar 2010; 176: 1494 - 1504. 
25. 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. 
26. Indira Padmalayam, Sumera Hasham, Uday Saxena, and Sivaram Pillarisetti (2009) Lipoic Acid Synthase (LASY): A Novel Role in 
Inflammation, Mitochondrial Function, and Insulin Resistance Diabetes, 58: 600 - 608. 
27. 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. 
28. Nancy Gertzberg, Tina Gurnani, Paul Neumann, Anne-Kay Forbes, Natacha Jean-Louis, and Arnold Johnson (2007) Tumor necrosis 
factor- causes barrier dysfunction mediated by tyrosine198 and tyrosine218 in -actin Am J Physiol Lung Cell Mol Physiol, Nov 2007; 
293: L1219 - L1229. 
29. 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., 29: 241 - 253. 
230. Young-Ho Lee and Michael R. Stallcup (2006) Interplay of Fli-I and FLAP1 for regulation of ß-catenin dependent 
transcription  Nucleic Acids Res., 34: 5052 - 5059. 
31. Mohini A. Patil, Susie A. Lee, Everardo Macias, Ernest T. Lam, Chuanrui Xu, Kirk D. Jones, Coral Ho, Marcelo Rodriguez-Puebla, and 
Xin Chen (2009)Role of Cyclin D1 as a Mediator of c-Met– and ß-Catenin–Induced Hepato carcinogenesis  Cancer Res., Jan 2009; 69: 
253 - 261. 
32. Beiyun Zhou, David K. Ann, Xian Li, Kwang-Jin Kim, Helen Lin, Parviz Minoo, Edward D. Crandall, and Zea Borok (2007) Hypertonic 
induction of aquaporin-5: novel role of hypoxia-inducible factor-1{alpha}. Am J Physiol Cell Physiol, Apr 2007; 292: C1280 - C1290. 
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PHONE# 619.562.1518 
 
FAX#      619.562.1326 
 
Toll Free 888.818.2446 
 
EMAIL   targsys@aol.com 
 
WEBSITE   www.targetingsystems.net 
 
Ordering   info@targetingsystems.net 
 
MAIL PAYMENTS TO    
TARGETING SYSTEMS 
1453 N. CUYAMACA ST 
EL CAJON, CA 
92020 

mailto:targsys@aol.com
http://www.targetingsystems.net/
mailto:info@targetingsystems.net
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