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homeostasis. Dr. Newgard has authored more than 250 peer-reviewed and review 
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Award in Metabolic Research from Bristol-Meyers Squibb.
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Research articles in the 
current issue of the JCI

Aging
Rapamycin extends murine lifespan but has limited effects on aging
Frauke Neff, Diana Flores-Dominguez, Devon P. Ryan, Marion Horsch, Susanne Schröder, Thure Adler, Luciana Caminha Afonso, Juan Antonio Aguilar-Pimentel, 
Lore Becker, Lillian Garrett, Wolfgang Hans, Moritz M. Hettich, Richard Holtmeier, Sabine M. Hölter, Kristin Moreth, Cornelia Prehn, Oliver Puk, Ildikó Rácz, Birgit 
Rathkolb, Jan Rozman, Beatrix Naton, Rainer Ordemann, Jerzy Adamski, Johannes Beckers, Raffi Bekeredjian, Dirk H. Busch, Gerhard Ehninger, Jochen Graw, Heinz 
Höfler, Martin Klingenspor, Thomas Klopstock, Markus Ollert, Jörg Stypmann, Eckhard Wolf, Wolfgang Wurst, Andreas Zimmer, Helmut Fuchs, Valérie Gailus-Durner, 
Martin Hrabe de Angelis, and Dan Ehninger    http://jci.me/67674

With related Commentary by Arlan Richardson
     More, p. 7

Bone biology
FOXOs attenuate bone formation by suppressing Wnt signaling
Srividhya Iyer, Elena Ambrogini, Shoshana M. Bartell, Li Han, Paula K. Roberson, Rafael de Cabo, Robert L. Jilka, Robert S. Weinstein, Charles A. O’Brien, Stavros C. 
Manolagas, and Maria Almeida    http://jci.me/68049

Cardiovascular biology
CHIP protects against cardiac pressure overload through regulation of AMPK
Jonathan C. Schisler, Carrie E. Rubel, Chunlian Zhang, Pamela Lockyer, Douglas M. Cyr, and Cam Patterson     
http://jci.me/69080

     More, p. 11   

Atrial natriuretic peptide is negatively regulated by microRNA-425
Pankaj Arora, Connie Wu, Abigail May Khan, Donald B. Bloch, Brandi N. Davis-Dusenbury, Anahita Ghorbani, Ester Spagnolli, Andrew Martinez, Allicia Ryan, Laurel 
T. Tainsh, Samuel Kim, Jian Rong, Tianxiao Huan, Jane E. Freedman, Daniel Levy, Karen K. Miller, Akiko Hata, Federica del Monte, Sara Vandenwijngaert, Melissa 
Swinnen, Stefan Janssens, Tara M. Holmes, Emmanuel S. Buys, Kenneth D. Bloch, Christopher Newton-Cheh, and Thomas J. Wang    http://jci.me/67383

     More, p. 11

Dermatology
Collagen VII plays a dual role in wound healing
Alexander Nyström, Daniela Velati, Venugopal R. Mittapalli, Anja Fritsch, Johannes S. Kern, and Leena Bruckner-Tuderman    http://jci.me/68127

Gastroenterology
Immunoglobulin-like domain containing receptor 1 mediates fat-stimulated cholecystokinin secretion
Rashmi Chandra, Yu Wang, Rafiq A. Shahid, Steven R. Vigna, Neil J. Freedman, and Rodger A. Liddle    http://jci.me/68587

Cardiac Chip deficiencyCardiac Chip deficiency

t h e  j o u r n a l  o f  c l i n i c a l  i n v e s t i g a t i o n    •  j c i . o r g / i m p a c t    •  a u g u s t  2 0 1 3

http://jci.me/67674?utm_medium=pdf
http://jci.me/68049?utm_medium=pdf
http://jci.me/69080?utm_medium=pdf
http://jci.me/67383?utm_medium=pdf
http://jci.me/68127?utm_medium=pdf
http://jci.me/68587?utm_medium=pdf
http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_august


3

Research articles in the current issue of the JCI

Genetics and gene therapy
β-Globin gene transfer to human bone marrow for sickle cell disease
Zulema Romero, Fabrizia Urbinati, Sabine Geiger, Aaron R. Cooper, Jennifer Wherley, Michael L. Kaufman, Roger P. Hollis, Rafael Ruiz de Assin, Shantha Senadheera, 
Arineh Sahagian, Xiangyang Jin, Alyse Gellis, Xiaoyan Wang, David Gjertson, Satiro DeOliveira, Pamela Kempert, Sally Shupien, Hisham Abdel-Azim, Mark C. Walters, 
Herbert J. Meiselman, Rosalinda B. Wenby, Theresa Gruber, Victor Marder, Thomas D. Coates, and Donald B. Kohn    http://jci.me/67930

     More, p. 9
Whole body correction of mucopolysaccharidosis IIIA by intracerebrospinal 
fluid gene therapy
Virginia Haurigot, Sara Marcó, Albert Ribera, Miguel Garcia, Albert Ruzo, Pilar Villacampa, Eduard Ayuso, Sònia Añor,  
Anna Andaluz, Mercedes Pineda, Gemma García-Fructuoso, Maria Molas, Luca Maggioni, Sergio Muñoz, Sandra Motas, 
Jesús Ruberte, Federico Mingozzi, Martí Pumarola, and Fatima Bosch    http://jci.me/66778

Somitic disruption of GNAS in chick embryos mimics progressive osseous heteroplasia
Dana M. Cairns, Robert J. Pignolo, Tomoya Uchimura, Tracy A. Brennan, Carter M. Lindborg, Meiqi Xu, Frederick S. Kaplan, Eileen M. Shore, and Li Zeng
http://jci.me/69746

     More, p. 9
ARHGDIA mutations cause nephrotic syndrome via defective RHO GTPase signaling
Heon Yung Gee, Pawaree Saisawat, Shazia Ashraf, Toby W. Hurd, Virginia Vega-Warner, Humphrey Fang, Bodo B. Beck, Olivier Gribouval, Weibin Zhou,  
Katrina A. Diaz, Sivakumar Natarajan, Roger C. Wiggins, Svjetlana Lovric, Gil Chernin, Dominik S. Schoeb, Bugsu Ovunc, Yaacov Frishberg, Neveen A. Soliman,  
Hanan M. Fathy, Heike Goebel, Julia Hoefele, Lutz T. Weber, Jeffrey W. Innis, Christian Faul, Zhe Han, Joseph Washburn, Corinne Antignac, Shawn Levy, Edgar A. Otto, 
and Friedhelm Hildebrandt    http://jci.me/69134

     More, p. 9

Hematology
Developmental differences in IFN signaling affect GATA1s-induced megakaryocyte hyperproliferation
Andrew J. Woo, Karen Wieland, Hui Huang, Thomas E. Akie, Taylor Piers, Jonghwan Kim, and Alan B. Cantor    http://jci.me/40609   

The nucleotide sugar UDP-glucose mobilizes long-term repopulating primitive hematopoietic cells
Sungho Kook, Joonseok Cho, Sean Bong Lee, and Byeong-Chel Lee    http://jci.me/64060

Isocitrate ameliorates anemia by suppressing the erythroid iron restriction response
Chanté L.Richardson, Lorrie L. Delehanty, Grant C. Bullock, Claudia M. Rival, Kenneth S. Tung, Donald L. Kimpel, Sara Gardenghi, Stefano Rivella,    
and Adam N. Goldfarb    http://jci.me/68487

     More, p. 10
Gray platelet syndrome and defective thrombo-inflammation in Nbeal2-deficient mice
Carsten Deppermann, Deya Cherpokova, Paquita Nurden, Jan-Niklas Schulz, Ina Thielmann, Peter Kraft, Timo Vögtle, Christoph Kleinschnitz, Sebastian Dütting, 
Georg Krohne, Sabine A. Eming, Alan T. Nurden, Beate Eckes, Guido Stoll, David Stegner, and Bernhard Nieswandt    http://jci.me/69210

Immunology
Medullary thymic epithelial cell depletion leads to autoimmune hepatitis
Anthony J. Bonito, Costica Aloman, M. Isabel Fiel, Nichole M. Danzl, Sungwon Cha, Erica G. Weinstein, Seihwan Jeong, Yongwon Choi, Matthew C. Walsh, and 
Konstantina Alexandropoulos    http://jci.me/65414    
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Research articles in the current issue of the JCI

Lipocalin 2 deactivates macrophages and worsens pneumococcal pneumonia outcomes
Joanna M. Warszawska, Riem Gawish, Omar Sharif, Stefanie Sigel, Bianca Doninger, Karin Lakovits, Ildiko Mesteri, Manfred Nairz, Louis Boon, Alexander Spiel, 
Valentin Fuhrmann, Birgit Strobl, Mathias Müller, Peter Schenk, Günter Weiss, and Sylvia Knapp    http://jci.me/67911

Cross-species malaria immunity induced by chemically attenuated parasites
Michael F. Good, Jennifer M. Reiman, I. Bibiana Rodriguez, Koichi Ito, Stephanie K. Yanow, Ibrahim M. El-Deeb, Michael R. Batzloff, Danielle I. Stanisic, Christian 
Engwerda, Terry Spithill, Stephen L. Hoffman, Moses Lee, and Virginia McPhun    http://jci.me/66634

     More, p. 10
Macrophages regulate corpus luteum development during embryo implantation in mice
Alison S. Care, Kerrilyn R. Diener, Melinda J. Jasper, Hannah M. Brown, Wendy V. Ingman, and Sarah A. Robertson    http://jci.me/60561

     More, p. 10  

Metabolism
Inactivation of specific β cell transcription factors in type 2 diabetes
Shuangli Guo, Chunhua Dai, Min Guo, Brandon Taylor, Jamie S. Harmon, Maike Sander, R. Paul Robertson, Alvin C. Powers, 
and Roland Stein    http://jci.me/65390    

A link between FTO, ghrelin, and impaired brain food-cue responsivity
Efthimia Karra, Owen G. O’Daly, Agharul I. Choudhury, Ahmed Yousseif, Steven Millership, Marianne T. Neary, William R. Scott, Keval Chandarana, Sean Manning, 
Martin E. Hess, Hiroshi Iwakura, Takashi Akamizu, Queensta Millet, Cigdem Gelegen, Megan E. Drew, Sofia Rahman, Julian J. Emmanuel, Steven C.R. Williams,  
Ulrich U. Rüther, Jens C. Brüning, Dominic J. Withers, Fernando O. Zelaya, and Rachel L. Batterham    http://jci.me/44403

     More, p. 8
Recruited brown adipose tissue as an antiobesity agent in humans
Takeshi Yoneshiro, Sayuri Aita, Mami Matsushita, Takashi Kayahara, Toshimitsu Kameya, Yuko Kawai, Toshihiko Iwanaga, and Masayuki Saito    http://jci.me/67803

     More, p. 8          

Cold acclimation recruits human brown fat and increases nonshivering thermogenesis
Anouk A.J.J. van der Lans, Joris Hoeks, Boudewijn Brans, Guy H.E.J. Vijgen, Mariëlle G.W. Visser, Maarten J. Vosselman, Jan Hansen, Johanna A. Jörgensen, Jun Wu, 
Felix M. Mottaghy, Patrick Schrauwen, and Wouter D. van Marken Lichtenbelt    http://jci.me/68993

     More, p. 8

Muscle biology
Transcription factor EGR1 directs tendon differentiation and promotes tendon repair
Marie-Justine Guerquin, Benjamin Charvet, Geoffroy Nourissat, Emmanuelle Havis, Olivier Ronsin, Marie-Ange Bonnin, Mathilde Ruggiu, Isabel Olivera-Martinez, Nicolas 
Robert, Yinhui Lu, Karl E. Kadler, Tristan Baumberger, Levon Doursounian, Francis Berenbaum, and Delphine Duprez    http://jci.me/67521        

Neurobiology
Cerebrovascular degradation of TRKB by MMP9 in the diabetic brain
Deepti Navaratna, Xiang Fan, Wendy Leung, Josephine Lok, Shuzhen Guo, Changhong Xing, Xiaoying Wang, and Eng H. Lo    http://jci.me/65767 
        
Epigenetic changes induced by adenosine augmentation therapy prevent epileptogenesis
Rebecca L. Williams-Karnesky, Ursula S. Sandau, Theresa A. Lusardi, Nikki K. Lytle, Joseph M. Farrell, Eleanor M. Pritchard, David L. Kaplan, and Detlev Boison    
http://jci.me/65636

     More, p. 12
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Research articles in the current issue of the JCI

Oncology
Colon cancer progression is driven by APEX1-mediated upregulation of Jagged
Mi-Hwa Kim, Hong-Beum Kim, Sang Pil Yoon, Sung-Chul Lim, Man Jin Cha, Young Jin Jeon, Sang Gon Park, In-Youb Chang, and Ho Jin You    http://jci.me/65521

Metastasis-associated PRL-3 induces EGFR activation and addiction in cancer cells
Abdul Qader Omer Al-aidaroos, Hiu Fung Yuen, Ke Guo, Shu Dong Zhang, Tae-Hoon Chung, Wee Joo Chng, and Qi Zeng    http://jci.me/66824

     More, p. 6
Neutrophil extracellular traps sequester circulating tumor cells and promote metastasis
Jonathan Cools-Lartigue, Jonathan Spicer, Braedon McDonald, Stephen Gowing, Simon Chow, Betty Giannias, France Bourdeau, Paul Kubes, and Lorenzo Ferri    
http://jci.me/67484

     More, p. 7
MerTK inhibition in tumor leukocytes decreases tumor growth and metastasis
Rebecca S. Cook, Kristen M. Jacobsen, Anne M. Wofford, Deborah DeRyckere, Jamie Stanford, Anne L. Prieto, Elizabeth Redente, Melissa Sandahl, Debra M. Hunter, 
Karen E. Strunk, Douglas K. Graham, and H. Shelton Earp III    http://jci.me/67655     

FGFR2 signaling underlies p63 oncogenic function in squamous cell carcinoma
Matthew R. Ramsey, Catherine Wilson, Benjamin Ory, S. Michael Rothenberg, William Faquin, Alea A. Mills, and Leif W. Ellisen    http://jci.me/68899

IL-12p70–producing patient DC vaccine elicits Tc1-polarized immunity
Beatriz M. Carreno, Michelle Becker-Hapak, Alexander Huang, Megan Chan, Amer Alyasiry, Wen-Rong Lie, Rebecca L. Aft, Lynn A. Cornelius, Kathryn M. Trinkaus, and 
Gerald P. Linette    http://jci.me/68395

     More, p. 7

Otology
Inner ear supporting cells protect hair cells by secreting HSP70
Lindsey A. May, Inga I. Kramarenko, Carlene S. Brandon, Christina Voelkel-Johnson, Soumen Roy, Kristy Truong, Shimon P. Francis, Elyssa L. Monzack, Fu-Shing Lee, 
and Lisa L. Cunningham    http://jci.me/68480

With related Commentary by Rona G. Giffard, Alberto J.L. Macario, and Everly Conway de Macario
     More, p. 12

Vascular biology
FK506 activates BMPR2, rescues endothelial dysfunction, and reverses pulmonary hypertension
Edda Spiekerkoetter, Xuefei Tian, Jie Cai, Rachel K. Hopper, Deepti Sudheendra, Caiyun G. Li, Nesrine El-Bizri, Hirofumi Sawada, Roxanna Haghighat, Roshelle 
Chan, Leila Haghighat, Vinicio de Jesus Perez, Lingli Wang, Sushma Reddy, Mingming Zhao, Daniel Bernstein, David E. Solow-Cordero, Philip A. Beachy, Thomas J. 
Wandless, Peter ten Dijke, and Marlene Rabinovitch    http://jci.me/65592

     More, p. 12
LXRβ/estrogen receptor-α signaling in lipid rafts preserves endothelial integrity
Tomonori Ishikawa, Ivan S. Yuhanna, Junko Umetani, Wan-Ru Lee, Kenneth S. Korach, Philip W. Shaul, and Michihisa Umetani    http://jci.me/66533
    
Angiopoietin 2 mediates microvascular and hemodynamic alterations in sepsis
Tilman Ziegler, Jan Horstkotte, Claudia Schwab, Vanessa Pfetsch, Karolina Weinmann, Steffen Dietzel, Ina Rohwedder, Rabea Hinkel, Lisa Gross, Seungmin Lee, 
Junhao Hu, Oliver Soehnlein, Wolfgang M. Franz, Markus Sperandio, Ulrich Pohl, Markus Thomas, Christian Weber, Hellmut G. Augustin, Reinhard Fässler, Urban 
Deutsch, and Christian Kupatt    http://jci.me/66549

t h e  j o u r n a l  o f  c l i n i c a l  i n v e s t i g a t i o n    •  j c i . o r g / i m p a c t    •  a u g u s t  2 0 1 3

http://jci.me/65521?utm_medium=pdf
http://jci.me/66824?utm_medium=pdf
http://jci.me/67484?utm_medium=pdf
http://jci.me/67655?utm_medium=pdf
http://jci.me/68899?utm_medium=pdf
http://jci.me/68395?utm_medium=pdf
http://jci.me/68480?utm_medium=pdf
http://jci.me/65592?utm_medium=pdf
http://jci.me/66533?utm_medium=pdf
http://jci.me/66549?utm_medium=pdf
http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_august


PRL-3 drives EGFR activation in metastatic tumors

Editor’s picks
Research
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More advanced and aggressive cancers are associated 
with the ability to metastasize to distant sites of the 
body. Metastatic tumors are often refractory to 
treatment, and the development of specific 
inhibitors is an important goal in improving   
therapy. Increased expression of phosphatase of 
regenerating liver-3 (PRL-3) is associated with the 
metastasis of multiple types of cancers, including 
melanoma and colorectal cancer, but how PRL-3 
drives metastasis has been unclear. In this month’s 
issue of the JCI, Abdul Qader Omer Al-aidaroos and 
colleagues demonstrated that PRL-3 induces 
activation of the epidermal growth factor receptor 
(EGFR), which led to increased cell growth and 
upregulation of cellular processes associated with 
cell migration. Elevated PRL-3 was correlated  
with the decreased expression of an inhibitor of 
EGFR, protein tyrosine phosphatase 1B (PTP1B),  
in metastatic breast cancer, and in vitro work 
suggested that cells with high PRL-3 levels   
were particularly sensitive to EGFR inhibitors. 
Importantly, the group showed that increased  
PRL-3 expression predicted a favorable response in 
colorectal cancer patients treated with cetuximab, 
an FDA-approved anti-EGFR therapy. Taken 
together, these results identify an EGFR-dependent 
mechanism for PRL-3 in metastatic tumors.   
The accompanying image depicts EGF-stimulated 
human cancer cells, with staining for phosphotyrosyl- 
activated proteins (red), EGFP-PRL-3 (green),  
and DNA (blue).

Metastasis-associated PRL-3 induces EGFR 
activation and addiction in cancer cells
Abdul Qader Omer Al-aidaroos, Hiu Fung Yuen, Ke Guo,   
Shu Dong Zhang, Tae-Hoon Chung, Wee Joo Chng, and Qi Zeng     
http://jci.me/66824
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Research | Editor’s Picks

  oncology

Neutrophil 
extracellular traps 
promote metastasis
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surgical resection is a primary treatment for 
many solid tumors; however, patients frequently 
develop postsurgical infections, which are 
associated with adverse oncologic outcomes. 
Jonathan Cools-Lartigue and colleagues examined 
the role of infection-responsive neutrophils in 
postsurgical cancer progression. After surgery, 
there is an increase in the number of circulating 
neutrophils, which play a role in pathogen 
elimination. Cools-Lartigue and colleagues found 
that circulating cancer cells become entrapped 
in neutrophil extracellular traps (NETs), DNA 
webs that are released from neutrophils in 
response to inflammation. The accompanying 
scanning electron microscopy image shows 
a NET interacting with a cancer cell. Using a 
murine model of postsurgical infection, they 
found that NET trapping was associated with 
increased metastatic burden; treatment with NET 
inhibitors decreased metastases. These findings 
demonstrate that NETs play a role in metastasis 
and indicate that NET-targeting therapeutics could 
potentially reduce postsurgical metastasis. 

Neutrophil extracellular traps  
sequester circulating tumor cells   
and promote metastasis
Jonathan Cools-Lartigue, Jonathan Spicer, Braedon 
McDonald, Stephen Gowing, Simon Chow, Betty 
Giannias, France Bourdeau, Paul Kubes, and 
Lorenzo Ferri    http://jci.me/67484

IL-12p70 promotes human T cell 
responses to melanoma

Aging is associated with a large number of disorders and functional impairments; thus, 
therapeutics that target the aging process could be broadly effective against a range of age-
related pathologies. A 2009 report demonstrated that the mTOR inhibitor rapamycin extends 
the lifespan of mice. It is unclear whether rapamycin’s effects are due to inhibition of specific 
life-limiting pathologies, such as cancer, or whether it actually slows the rate of aging. To answer 
this question, Frauke Neff and colleagues undertook a comprehensive assessment of multiple 
structural and functional aging phenotypes in mice. They found that rapamycin extended 
lifespan; however, it ameliorated only a few aging phenotypes in aged mice and had similar 
effects in younger animals. These findings indicate that rapamycin’s effects on longevity were 
independent of aging itself. In the accompanying Commentary, Arlan Richardson assesses the 
findings of this study in the context of related rapamycin research.

Rapamycin extends murine lifespan but has limited effects on aging
Frauke Neff, Diana Flores-Dominguez, Devon P. Ryan, Marion Horsch, Susanne Schröder, Thure 
Adler, Luciana Caminha Afonso, Juan Antonio Aguilar-Pimentel, Lore Becker, Lillian Garrett, 
Wolfgang Hans, Moritz M. Hettich, Richard Holtmeier, Sabine M. Hölter, Kristin Moreth, Cornelia 
Prehn, Oliver Puk, Ildikó Rácz, Birgit Rathkolb, Jan Rozman, Beatrix Naton, Rainer Ordemann, 
Jerzy Adamski, Johannes Beckers, Raffi Bekeredjian, Dirk H. Busch, Gerhard Ehninger, Jochen Graw, 
Heinz Höfler, Martin Klingenspor, Thomas Klopstock, Markus Ollert, Jörg Stypmann, Eckhard Wolf, 
Wolfgang Wurst, Andreas Zimmer, Helmut Fuchs, Valérie Gailus-Durner, Martin Hrabe de Angelis, 
and Dan Ehninger    http://jci.me/67674

  Related Commentary
Rapamycin, anti-aging, and avoiding the fate of Tithonus
Arlan Richardson     http://jci.me/70800

aging

A comprehensive assessment 
of rapamycin’s effects on aging

il-12p70 has documented anticancer activity; 
however, dose-limiting toxicities have restricted its 
use in immunotherapy. Beatriz Carreno and 
colleagues examined the effect of vaccinating 
melanoma patients with DCs that have been 
activated to produce IL-12p70. Seven newly diagnosed 
stage IV melanoma patients were vaccinated with 
autologous DCs that were pulsed with peptides from 
the gp100 melanoma antigen and matured with 
CD40 and IFN-γ to promote production of IL-12p70. 
Six of the seven patients developed T cell immunity to 
the gp100 antigen–derived peptides, and three of the 

six responders exhibited clinical responses. Clinical 
benefit was correlated with DC IL-12 production levels 
and development of a CD8+ T cell response. These 
findings indicate that IL-12p70 plays a beneficial role 
in the development of tumor-specific T cell immunity. 

IL-12p70–producing patient DC vaccine 
elicits Tc1-polarized immunity
Beatriz M. Carreno, Michelle Becker-Hapak, 
Alexander Huang, Megan Chan, Amer Alyasiry, 
Wen-Rong Lie, Rebecca L. Aft, Lynn A. Cornelius, 
Kathryn M. Trinkaus, and Gerald P. Linette    
http://jci.me/68395

http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_august
http://jci.me/67484?utm_medium=pdf
http://jci.me/67674?utm_medium=pdf
http://jci.me/70800?utm_medium=pdf
http://jci.me/68395?utm_medium=pdf
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metabolism

Chilling out and firming up
Brown adipose 
tissue (BAt), which 
mediates nonshivering 
thermogenesis, contributes 
to whole-body energy 
expenditure and weight 
regulation in rodents. 
Given the tissue’s high 
energy consumption, 
understanding the 
mechanisms that drive 
BAT recruitment and 
activation could be useful 
in the development of 
novel antiobesity therapies. 
In this issue, two groups 
explored ways to increase 
BAT activity levels in human 
subjects. Anouk van der 
Lans and colleagues placed 

individuals in a cold room (16°C) to acclimatize them to cold conditions up to six 
hours per day for ten days. This protocol increased BAT volume and activity, and 
at the end of the study, subjects were more tolerant of the cold stimulus. In an 
independent study, Takeshi Yoneshiro and colleagues exposed subjects to a daily 
cold stimulus for six weeks and found that subjects had increased BAT activation 
and reduced overall fat mass. Yoneshiro et al. also observed that treatment 
with capsinoids, which chemically stimulate BAT, resulted in BAT accumulation 
and increased energy expenditure in individuals who previously had low or 
undetectable BAT. Taken together, these findings suggest that methods that 
increase BAT levels could be used in fighting the obesity epidemic. The images 
shows a fluorodeoxyglucose-PET scan of a subject after daily cold exposure.

Cold acclimation recruits human brown fat    
and increases nonshivering thermogenesis
Anouk A.J.J. van der Lans, Joris Hoeks, Boudewijn Brans,    
Guy H.E.J. Vijgen, Mariëlle G.W. Visser, Maarten J. Vosselman,   
Jan Hansen, Johanna A. Jörgensen, Jun Wu, Felix M. Mottaghy,   
Patrick Schrauwen, and Wouter D. van Marken Lichtenbelt     
http://jci.me/68993

Recruited brown adipose tissue     
as an antiobesity agent in humans
Takeshi Yoneshiro, Sayuri Aita, Mami Matsushita, Takashi Kayahara,   
Toshimitsu Kameya, Yuko Kawai, Toshihiko Iwanaga, and Masayuki Saito     
http://jci.me/67803
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Clinical Research Scholar
Career Development Training Opportunity

The CTSC KL2 seeks outstanding candidates to fill Clinical 
Research (CR) Scholar positions available in July 2014. This 
training program is a component of the Cleveland CTSC and 
is funded by the NIH. CR Scholars will embark on a 4-year 
program of intensive training in interdisciplinary 
team-based, patient-oriented research, combining a novel 
educational program with mentored research experiences.
Qualified candidates:
 • Hold an M.D., Ph.D., D.D.S., Pharm.D, Psy.D. or an   
  equivalent degree
 • Have demonstrated a keen interest in clinical research
 • Need an appointment in one of the departments in   
  the University or Medical centers
 • Are U.S. citizens or have permanent resident status

Applications are encouraged from physicians, nurses, 
dentists, social and behavioral scientists, engineers, 
biostatisticians, epidemiologists, bioethicists and other 
professionals with expertise relevant to clinical research.

Successful candidates will receive a CWRU appointment, 
with salary and benefits commensurate with prior 
experience and qualifications, research stipend, tuition 
benefits, and access to a multidisciplinary pool of highly 
qualified mentors who will guide their research projects.

Interested applicants should contact Beth Spyke, MPA, for 
information and application instructions at spykeb@ccf.org 
216-444-2702 or visit 
http://casemed.case.edu/ctsc/education/kl2/.
Applications will be accepted between 7/1/13-10/31/13.

All participating organizations are Equal Opportunity / Affirmative Action employers

 

 

A D V E R T I S E M E N T

FTO regulates ghrelin and brain  
responses to food-cues
Polymorphisms in the fat mass and obesity-associated gene (FTO) are associated 
with human obesity. FTO demethylates N6-methyladenosine, a potential regulatory 
RNA modification, but the mechanisms by which FTO predisposes humans to obesity 
remain unclear. Efthimia Karra and colleagues found that humans with the FTO 
“obesity-risk” rs9939609 A allele exhibit abnormal circulating levels of the orexigenic 
hormone ghrelin and attenuated postprandial appetite reduction. Using functional 
brain MRI, they showed that the FTO obesity-risk genotype was associated with 
altered neural responses to food images and to circulating ghrelin in key homeostatic 
and brain reward regions. Furthermore, peripheral blood cells from humans with the 
FTO obesity-risk rs9939609 A allele exhibited increased FTO mRNA, reduced ghrelin 
mRNA N6-methyladenosine methylation, and increased ghrelin mRNA abundance. 
These findings demonstrate that FTO regulates ghrelin to modulate ingestive behavior 
and provide insight into how the FTO obesity-risk allele contributes to obesity.

A link between FTO, ghrelin, and impaired brain food-cue 
responsivity
Efthimia Karra, Owen G. O’Daly, Agharul I. Choudhury, Ahmed Yousseif, Steven Millership, 
Marianne T. Neary, William R. Scott, Keval Chandarana, Sean Manning, Martin E. 
Hess, Hiroshi Iwakura, Takashi Akamizu, Queensta Millet, Cigdem Gelegen, Megan E. 
Drew, Sofia Rahman, Julian J. Emmanuel, Steven C.R. Williams, Ulrich U. Rüther, Jens C. 
Brüning, Dominic J. Withers, Fernando O. Zelaya, and Rachel L. Batterham     
http://jci.me/44403

http://jci.me/68993?utm_medium=pdf
http://jci.me/67803?utm_medium=pdf
http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_august
http://jci.me/44403?utm_medium=pdf
mailto:spykeb%40ccf.org?subject=
http://casemed.case.edu/ctsc/education/kl2/
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genetics and gene therapy

sickle cell disease (sCD) is an autosomal 
recessive disorder caused by mutations in 
hemoglobin (HBB) that leads to rigid, deformed 
red blood cells, as seen in the accompanying 
image. A small number of patients have 
been successfully treated with allogeneic 

hematopoietic stem cell (HSC) transplantation; however, there are several 
drawbacks and complications associated with this procedure. Many 
complications could potentially be avoided by performing an autologous 
HSC transplant in combination with gene therapy to override the defective 
hemoglobin gene. Zulema Romero and colleagues investigated the utility of 
a lentiviral vector encoding a human β-globin gene engineered to impede 
sickle hemoglobin polymerization. The vector efficiently transduced bone 
marrow cells from SCD patients and expressed the engineered globin gene to 
prevent sickling of red blood cells, and the transduced cells were successfully 
transplanted into immunocompromised mice, indicating that this method 
could potentially be used to treat SCD.

β-Globin gene transfer to human bone marrow 
for sickle cell disease
Zulema Romero, Fabrizia Urbinati, Sabine Geiger, Aaron R. Cooper, Jennifer Wherley, 
Michael L. Kaufman, Roger P. Hollis, Rafael Ruiz de Assin, Shantha Senadheera, 
Arineh Sahagian, Xiangyang Jin, Alyse Gellis, Xiaoyan Wang, David Gjertson, Satiro 
DeOliveira, Pamela Kempert, Sally Shupien, Hisham Abdel-Azim, Mark C. Walters, 
Herbert J. Meiselman, Rosalinda B. Wenby, Theresa Gruber, Victor Marder, Thomas 
D. Coates, and Donald B. Kohn    http://jci.me/67930

Gene transfer therapy 
for sickle cell disease

Progressive osseous 
heteroplasia (Poh) is a rare 
genetic condition in which bone 
deposits form inside the skin, 
subcutaneous tissue, muscles, 
and connective tissue, eventually 
leading to immobility.  POH is 
primarily caused by inactivating 
mutations in the paternally 
inherited allele of GNAS, the gene 

that encodes the heterotrimeric G protein Gsα subunit. The mutation phenotype 
exhibits a mosaic distribution. Dana Cairns and colleagues observed that the 
majority of patients exhibit a lesional bias toward one side of the body or the 
other. To determine the underlying causes of the unilateral distribution of POH 
lesions, they used a chick embryo system expressing a dominant-negative  
GNAS that was introduced into a subset of chick somites, which give rise to skin 
and muscle. The Cairns group observed rapid ossification in a pattern that 
corresponded with the position of the injected somites, which indicates that loss 
of GNAS activity in a targeted population of somites can lead to the mosaic 
pattern observed in POH patients. The image shows ossification (red) between 
the ribs and pelvic girdle of a chick embryo expressing dominant-negative GNAS.

Somitic disruption of GNAS in chick embryos mimics 
progressive osseous heteroplasia
Dana M. Cairns, Robert J. Pignolo, Tomoya Uchimura, Tracy A. Brennan,  
Carter M. Lindborg, Meiqi Xu, Frederick S. Kaplan, Eileen M. Shore, and Li Zeng    
http://jci.me/69746

Finding the pattern in progressive 
osseous heteroplasia

Damage to the kidney glomerular filter, the clusters of small blood 
vessels in the kidneys  that filter waste from the blood, leads to the 
development of nephrotic syndrome, a condition associated with elevated 
protein excretion and edema. A single mutation in one of a handful of 
genes that are required for the function of the glomerular podocyte, the 
outer epithelial layer of the glomerular filter, can cause nephrotic 
syndrome; however, in the majority of cases, the underlying driver of the 
condition is not known. In this issue, Heon Yung Gee and colleagues 
uncovered a new genetic cause of familial nephrotic syndrome using 
homozygosity mapping and whole-exome resequencing and identified  
two loss-of-function mutations in the RHO GDP dissociation inhibitor α 
(GDIα) ARHGDIA. The researchers found that these nephrotic syndrome–
associated mutations disrupted the ability of ARHGDIA to interact with 
RHO GTPases, which abrogated the proper regulation of podocyte 

migration. These findings indicate that nephrotic syndrome can be caused 
by mutations that interfere with the proper migration of podocytes and 
the establishment of filtration in the kidneys.

ARHGDIA mutations cause nephrotic syndrome via 
defective RHO GTPase signaling
Heon Yung Gee, Pawaree Saisawat, Shazia Ashraf, Toby W. Hurd, 
Virginia Vega-Warner, Humphrey Fang, Bodo B. Beck, Olivier Gribouval, 
Weibin Zhou, Katrina A. Diaz, Sivakumar Natarajan, Roger C. Wiggins, 
Svjetlana Lovric, Gil Chernin, Dominik S. Schoeb, Bugsu Ovunc, 
Yaacov Frishberg, Neveen A. Soliman, Hanan M. Fathy, Heike Goebel, 
Julia Hoefele, Lutz T. Weber, Jeffrey W. Innis, Christian Faul, Zhe Han, 
Joseph Washburn, Corinne Antignac, Shawn Levy, Edgar A. Otto, 
and Friedhelm Hildebrandt    http://jci.me/69134

Filtering through the causes of nephrotic syndrome

t h e  j o u r n a l  o f  c l i n i c a l  i n v e s t i g a t i o n    •  j c i . o r g / i m p a c t    •  a u g u s t  2 0 1 3
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Many malaria vaccines induce antibodies to 
parasite surface antigens; however, these antigens 
are highly polymorphic, and the vaccines inevitably 
fail. Previous observations indicated that low- 
density infections can induce antibody-independent 
immunity to different malaria strains. These 
observations led Michael Good and colleagues to 
create a vaccine using blood-stage malaria parasites 
that were attenuated with a DNA-alkylating agent 
that prevents DNA replication. Mice inoculated with a 
single species of attenuated parasite displayed 
immunity to multiple malaria species for more than 
100 days.  These data indicate that vaccination with 
chemically attenuated parasites provides protective 
immunity and suggest that such vaccines could be 
used to target human Plasmodium species.

Cross-species malaria immunity induced 
by chemically attenuated parasites
Michael F. Good, Jennifer M. Reiman, I. Bibiana 
Rodriguez, Koichi Ito, Stephanie K. Yanow, Ibrahim 
M. El-Deeb, Michael R. Batzloff, Danielle I. Stanisic, 
Christian Engwerda, Terry Spithill, Stephen L. Hoffman, 
Moses Lee, and Virginia McPhun    
http://jci.me/66634

Chemically attenuated 
malaria parasites 
induce immunity

immunology

A role for macrophages in female fertility
Macrophages are known to be 
present in the female reproductive 
tract and to fluctuate during the 
ovarian cycle and pregnancy, but 
their role in these processes is not 
fully understood. In this article, 
Alison Care and colleagues report 
on their study of the requirement 
for macrophages in pregnancy  
using a mouse model of  
acute macrophage depletion.  
They found that the absence of 
macrophages resulted in failed 
embryo implantation related to 
abnormal development of the 
corpus luteum, as seen in the 
accompanying image. The corpus 
luteum normally produces 
progesterone to maintain pregnancy, and in mice with acute loss of macrophages, exogenous 
progesterone restored fertility. Care et al. found that macrophages play a critical role in the 
development of the vasculature within the corpus luteum and suggest that macrophage 
deficiencies may contribute to infertility in some women.

Macrophages regulate corpus luteum development 
during embryo implantation in mice
Alison S. Care, Kerrilyn R. Diener, Melinda J. Jasper, Hannah M. Brown, Wendy V. Ingman, 
and Sarah A. Robertson    http://jci.me/60561

hematology

iron deficiency–driven anemia is related to the inactivation of aconitase 
enzymes and loss of the aconitase product isocitrate, which is required for 
erythropoietin-driven erythropoeisis. However, conditions including cancer and 
kidney disease can also lead to the suppression of erythropoiesis and the 
development of anemia of chronic disease and inflammation (ACDI). The 
relative importance of iron restriction and inflammation as molecular drivers 
of ACDI remains unclear. In this issue, Chanté Richardson and colleagues report 
on their study of a rat model of arthritis-related ACDI and their finding that 
isocitrate treatment corrected the anemia. Furthermore, Richardson and 

Ironing out the details of anemia of chronic disease and inflammation
colleagues were able to dissect the signaling pathway that connects iron 
restriction and inflammation to anemia, suggesting that new ACDI treatments 
could be developed by pharmacologically targeting this pathway.

Isocitrate ameliorates anemia by suppressing the erythroid 
iron restriction response
Chanté L. Richardson, Lorrie L. Delehanty, Grant C. Bullock, Claudia M. Rival, 
Kenneth S. Tung, Donald L. Kimpel, Sara Gardenghi, Stefano Rivella,   
and Adam N. Goldfarb    http://jci.me/68487
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cardiovascular biology

A D V E R T I S E M E N T

Albany Med Faculty Physicians
Over 300 Experts Practicing What They Teach

The Albany Medical College Department of Surgery is 
seeking candidates for the position of Vice Chair for 
Research. The Vice Chair will be responsible for 
developing translational research programs across the 
department, in collaboration with the college's 
interdisciplinary research centers.

Requirements: MD or PhD with an established record of competitive 
research funding at the ROl level or equivalent (e.g. NIH, CDC, VA). 
The successful applicant will be expected to develop and maintain an 
extramurally-funded research program emphasizing molecular and/or 
genetic approaches to problems relating to focus areas in surgical 
research. Collaboration is possible with the Department of Pathology, 
which maintains a large tumor bank with patient research cohorts. 
Candidates using animal models that mimic stages in human disease 
are particularly encouraged to apply. The Vice Chair for Research will 
have the opportunity to be affiliated with the Cancer Genomics Center 
at the State University of New York's East Campus. The Albany area is 
also home to Taconic Farms, Rensselaer Polytechnic Institute, the 
College of Nanoscale Science & Engineering at the University of 
Albany (SUNY), the New York State Department of Health Wadsworth 
Center for Research, and General Electric Health Care Research, all of 
which contribute significantly to the collaborative scientific research 
and translational environment in the Capital Region.

The associate professor/professor will serve as a principal investigator 
of their own research program, and lead the development of 
extramural research funding throughout the department.

Interested applicants should send a letter of interest, and a 
curriculum vitae by email to:

Steven C. Stain, MD, AMC Chair of Surgery c/o 
Kara Giglia at: gigliak@mail.amc.edu.

Natural genetic variants in the 3′ untranslated region of NPPA, the gene that 
encodes the vasodilator atrial natriuretic peptide (ANP), have previously been 
linked to blood pressure. Pankaj Arora and colleagues found that individuals 
with the AG genotype had up to 50% higher levels of ANP when fed a 
high-salt diet compared with individuals with the AA genotype. Additionally, 
they identified a microRNA, miR-425, that is expressed in human atria and 
ventricles. Arora and colleagues demonstrated that miR-425 silenced NPPA 
mRNA encoded by the A allele but not the G allele. These findings indicate that 
therapeutics targeting miR-425 could potentially be used to increase ANP 
levels to treat salt-induced hypertension.

Atrial natriuretic peptide is negatively regulated   
by microRNA-425
Pankaj Arora, Connie Wu, Abigail May Khan, Donald B. Bloch, 
Brandi N. Davis-Dusenbery, Anahita Ghorbani, Ester Spagnolli, Andrew Martinez, 
Allicia Ryan, Laurel T. Tainsh, Samuel Kim, Jian Rong, Tianxiao Huan, 
Jane E. Freedman, Daniel Levy, Karen K. Miller, Akiko Hata, Federica del Monte, 
Sara Vandenwijngaert, Melissa Swinnen, Stefan Janssens, Tara M. Holmes, 
Emmanuel S. Buys, Kenneth D. Bloch, Christopher Newton-Cheh, 
and Thomas J. Wang    http://jci.me/67383

MicroRNA regulation of
atrial natriuretic peptide

high blood pressure, heart valve stenosis, and other stressors can trigger 
cardiac hypertrophy. This thickening of the myocardium is associated with 
numerous cellular alterations, including changes in protein synthesis and 
quality control as well as metabolism; however, there has been little indication 
that the regulation of these diverse cellular processes is coordinated. In this 
article, Jonathan Schisler and colleagues provide evidence that a regulator of 
protein quality control, C terminus of HSC70-interacting protein (CHIP), 
activates a key sensor of the metabolic state of cells, AMP-activated kinase 
(AMPK). They report that induction of cardiac hypertrophy in mice lacking CHIP 
leads to a stronger hypertrophic response associated with decreased activation 
of AMPK. The team shows that CHIP binds to multiple AMPK subunits and 
leads to conformational changes that promote AMPK phosphorylation by the 
serine/threonine kinase LKB1. These electron micrograph images show that 
heart tissue from mice lacking CHIP have decreased mitochondrial content 
after pressure overload induced by trans-aortic banding (TAB), which 
contributes to decreased energy production. 

CHIP protects against cardiac pressure    
overload through regulation of AMPK
Jonathan C. Schisler, Carrie E. Rubel, Chunlian Zhang, Pamela Lockyer,  
Douglas M. Cyr, and Cam Patterson    http://jci.me/69080

Linking protein quality control and metabolism in cardiac hypertrophy
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neurobiology

epilepsy is a common neurological condition characterized by recurrent seizures that often increase 
in frequency and severity. Several causes of this progression of epilepsy have been proposed, including 
epigenetic modifications that lead to changes in neuronal gene expression patterns and nerve cell activity. 
While hypermethylation of DNA in the central nervous system is associated with epilepsy, there has 
been a lack of evidence directly demonstrating a causative role for increased DNA methylation in 
epilepsy progression. In this issue, Rebecca Williams-Karnesky and colleagues explore the role 
of the anticonvulsant adenosine in reversing epigenetic changes associated with seizures. The 
researchers observed that induction of epilepsy in a rat model led to an increase in DNA methylation 
in the hippocampus that was associated with increased metabolic clearance of adenosine, which is a 
downstream product of the methylation process. Moreover, delivery of adenosine using a new implant 
strategy corrected epilepsy-associated changes in DNA methylation and prevented disease progression 
in these animals. Cumulatively, these findings indicate that changes in DNA methylation patterns are 
a key determinant of the progression of epilepsy and that treatments with anticonvulsants that boost 
adenosine may reverse DNA hypermethylation and break the cycle of increasing seizure severity.

Epigenetic changes induced by adenosine augmentation therapy 
prevent epileptogenesis
Rebecca L. Williams-Karnesky, Ursula S. Sandau, Theresa A. Lusardi, Nikki K. Lytle, Joseph M. Farrell, 
Eleanor M. Pritchard, David L. Kaplan, and Detlev Boison    http://jci.me/65636

On the mark: changes in DNA 
methylation in epilepsy

Pulmonary arterial 
hypertension is 
reversed by tacrolimus

Pulmonary arterial hypertension (PAh) is 
characterized by vascular endothelial cell apoptosis, 
loss of distal vessels, and occlusive vascular 
remodeling. It has been linked to endothelial 
dysfunction caused by defective BMPR2 signaling. 
Edda Spiekerkoetter and colleagues screened 3,756 
FDA-approved drugs to identify compounds that 
activated BMPR2 signaling. The calcineurin inhibitor 
tacrolimus (FK506) was found to promote BMPR2 
signaling by binding a repressor of BMP signaling, 
FKBP12. Moreover, low-dose tacrolimus reversed 
dysfunctional BMPR2 signaling in endothelial cells 
from patients with PAH, prevented chronic pulmonary 
hypertension in mice lacking Bmpr2, and ameliorated 
pulmonary hypertension in a rat model. The 
accompanying images show decreased destruction 
of pulmonary vessels in tacrolimus-treated rat 
cells. These findings indicate that low-dose 
tacrolimus could be used to treat PAH.

FK506 activates BMPR2, rescues 
endothelial dysfunction, and reverses 
pulmonary hypertension
Edda Spiekerkoetter, Xuefei Tian, Jie Cai, Rachel K. 
Hopper, Deepti Sudheendra, Caiyun G. Li, Nesrine 
El-Bizri, Hirofumi Sawada, Roxanna Haghighat, 
Roshelle Chan, Leila Haghighat, Vinicio de Jesus 
Perez, Lingli Wang, Sushma Reddy, Mingming Zhao, 
Daniel Bernstein, David E. Solow-Cordero, Philip A. 
Beachy, Thomas J. Wandless, Peter ten Dijke, and 
Marlene Rabinovitch    http://jci.me/65592

Mechanosensory hair cells in the inner ear 
transduce mechanical stimuli into neural signals 
to mediate hearing and balance. Hair cell death is 
caused by a variety of stresses, including ototoxic 
drug exposure, which causes hearing loss for an 
estimated 500,000 Americans each year. Heat 
shock proteins (HSPs) are induced in response to 
cellular stress, and induction of HSP70 was previously 
shown to protect against the ototoxic effects 
of aminoglycoside antibiotics. To determine the 
molecular mechanisms that underlie the protective 
effects of HSP70, Lindsey May and colleagues used 
cultured utricles from adult mouse ears to examine 
stress responses in hair cells. As shown in the 
accompanying image, HSP70 (green) was expressed 
by the glia-like supporting cells that surround 

otology

hair cells (red) in response to heat shock stress. 
Moreover, the expression of HSP70 in supporting 
cells or the application of exogenous HSP70 inhibited 
aminoglycoside antibiotic–induced hair cell death. The 
data indicate that supporting cells protect sensory hair 
cells by secreting HSP70. In a companion Commentary, 
Rona Giffard and colleagues discuss broader roles for 
HSPs in the protection of sensory cells.

Inner ear supporting cells protect hair 
cells by secreting HSP70
Lindsey A. May, Inga I. Kramarenko, Carlene S. 
Brandon, Christina Voelkel-Johnson, Soumen Roy, 
Kristy Truong, Shimon P. Francis, Elyssa L. Monzack, 
Fu-Shing Lee, and Lisa L. Cunningham     
http://jci.me/68480

  Related Commentary
The future of molecular  
chaperones and beyond
Rona G. Giffard, Alberto J.L. Macario, and Everly 
Conway de Macario    http://jci.me/70799

HSP70: stress relief for the inner ear

vascular biology
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Preventing collagen collapse 
caps off atheromas
in atheromatous plaques, a fibrous cap separates the thrombogenic 
mixture of cellular debris, lipids, and macrophages from the blood. Most 
fatal heart attacks are caused by loss of the cap, which causes plaque 
rupture. Similar to skin, the tensile strength of the cap is derived from 
interstitial collagen. In 1994, Peter Libby and colleagues published an 
article in the JCI demonstrating that interstitial collagenases, such as 
MMPs, are overexpressed in the foam cells located within atherosclerotic 
plaques, implicating collagen breakdown as a critical component of 
plaque rupture. In this article, Libby discusses how this work led to 
further studies, which demonstrated that lipid lowering inhibits collagen 
breakdown and prevents atherothrombotic events.

Collagenases and cracks in the plaque
Peter Libby    http://jci.me/67526

hindsight

John Oates
John oates of Vanderbilt University 
is a pioneer in the field of clinical 
pharmacology. He established the 
division of Clinical Pharmacology at 
Vanderbilt University in 1963, as well as 
one of the first general clinical research 
centers outside of the National Institutes 
of Health. Additionally, Oates established 
principles of clinical pharmacology such 
as the first-pass effect and interindividual 
variation that guide drug development 
today. In this issue, JCI Editor at Large 
Ushma Neill sat down with Oates to discuss his early career path, including his 
medical training at Wake Forest University, where he worked on phospholipid 
biology, and his time in the National Heart Institute, where he and his colleagues 
identified methyldopa, the first antihypertensive drug.    http://jci.me/71316

Blocking angiogenesis in cancer
As solid tumors increase 
in size, they frequently 
incorporate new blood 
vessels or co-opt existing 
vasculature to supply 
oxygen and nutrients to 
the tumor. The process 
of generating new 
blood vessels, known as 
angiogenesis, has long 
been considered and important target in developing cancer therapeutics. Peter 
Carmeliet and colleagues review recent advances in our understanding of key 
regulators of angiogenesis, including how VEGF and Notch signaling designate 
an endothelial cell to become a tip cell and subsequent signaling events that 
contribute to stalk elongation, lumen formation, and maturation. Furthermore, 
the authors discuss the successes and challenges of current FDA-approved 
antiangiogenic therapy, including limitations in efficacy and development of 
resistance. Last, their review touches on emerging antiangiogenic strategies that 
may provide novel approaches to blocking angiogenesis in cancer.  The image 
illustrates how VEGF signaling mediates the specification of tip cells of newly 
sprouting vessels.

Recent molecular discoveries in angiogenesis   
and antiangiogenic therapies in cancer
Jonathan Welti, Sonja Loges, Stefanie Dimmeler, and Peter Carmeliet     
http://jci.me/70212
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The JCI accepts submissions in the following categories:

Regular: 
Substantial new mechanistic 
insights into biology and disease.

Technical advance: 
New and important research tools 
and techniques with the potential 
for broad impact.

Brief report: 
Discrete, highly significant findings 
in a short format.

Sample article: Metformin inhibits hepatic gluconeogenesis in mice independently 
of the LKB1/AMPK pathway via a decrease in hepatic energy state
Marc Foretz, Sophie Hébrard, Jocelyne Leclerc, Elham Zarrinpashneh, Maud Soty, Gilles Mithieux,  
Kei Sakamoto, Fabrizio Andreelli, and Benoit Viollet

Published July 2010    http://jci.me/40671    Times cited: 157

Sample article: Modeling inherited metabolic disorders of the liver using human 
induced pluripotent stem cells
S. Tamir Rashid, Sebastien Corbineau, Nick Hannan, Stefan J. Marciniak, Elena Miranda, Graeme  
Alexander, Isabel Huang-Doran, Julian Griffin, Lars Ahrlund-Richter, Jeremy Skepper, Robert Semple, 
Anne Weber, David A. Lomas, and Ludovic Vallier

Published September 2010    http://jci.me/43122    Times cited: 114

Sample article: CD28 costimulation improves expansion and persistence 
of chimeric antigen receptor–modified T cells in lymphoma patients
Barbara Savoldo, Carlos Almeida Ramos, Enli Liu, Martha P. Mims, Michael J. Keating, George Carrum, 
Rammurti T. Kamble, Catherine M. Bollard, Adrian P. Gee, Zhuyong Mei, Hao Liu, Bambi Grilley, Cliona M. 
Rooney, Helen E. Heslop, Malcolm K. Brenner, and Gianpietro Dotti

Published May 2011   http://jci.me/46110    Times cited: 66

          Clinical medicine:
Research that reports early-stage, 
effective new therapies that impact 
disease outcomes in patients. 

Inaugural article: Exenatide and the treatment of patients with Parkinson’s disease
Iciar Aviles-Olmos, John Dickson, Zinovia Kefalopoulou, Atbin Djamshidian, Peter Ell, Therese Soderlund, 
Peter Whitton, Richard Wyse, Tom Isaacs, Andrew Lees, Patricia Limousin, and Thomas Foltynie

Published June 2013    http://jci.me/68295
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