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Research articles in the 
current issue of the JCI

Aging
11β-Hydroxysteroid dehydrogenase blockade prevents age-induced skin structure and function defects
Ana Tiganescu, Abd A. Tahrani, Stuart A. Morgan, Marcela Otranto, Alexis Desmoulière, Lianne Abrahams, Zaki Hassan-Smith, Elizabeth A. Walker, Elizabeth H. 
Rabbitt, Mark S. Cooper, Kurt Amrein, Gareth G. Lavery, and Paul M. Stewart    http://jci.me/64162

Clinical medicine
Melanoma immunotherapy using mature DCs expressing the constitutive proteasome
Jens Dannull, N. Rebecca Haley, Gary Archer, Smita Nair, David Boczkowski, Mark Harper, Nicole De Rosa, Nancy Pickett, Paul J. Mosca, James Burchette, Maria A. Selim, 
Duane A. Mitchell, John Sampson, Douglas S. Tyler, and Scott K. Pruitt    http://jci.me/67544

Endocrinology
Maternal cholestasis during pregnancy programs metabolic disease in offspring
Georgia Papacleovoulou, Shadi Abu-Hayyeh, Evanthia Nikolopoulou, Oscar Briz, Bryn M. Owen, Vanya Nikolova, Caroline Ovadia, Xiao Huang, Marja Vaarasmaki,   
Marc Baumann, Eugene Jansen, Christiane Albrecht, Marjo-Riitta Jarvelin, Jose J.G. Marin, A.S. Knisely, and Catherine Williamson    http://jci.me/68927

With related Commentary by Susan K. Murphy
     More, p. 7
Dominant protein interactions that influence the pathogenesis of conformational diseases
Jordan Wright, Xiaofan Wang, Leena Haataja, Aaron P. Kellogg, Jaemin Lee, Ming Liu, and Peter Arvan    http://jci.me/67260

loss-of-function mutations in SIM1 contribute to obesity and Prader-Willi–like features
Amélie Bonnefond, Anne Raimondo, Fanny Stutzmann, Maya Ghoussaini, Shwetha Ramachandrappa, David C. Bersten, Emmanuelle Durand, Vincent Vatin, Beverley 
Balkau, Olivier Lantieri, Violeta Raverdy, François Pattou, Wim Van Hul, Luc Van Gaal, Daniel J. Peet, Jacques Weill, Jennifer L. Miller, Fritz Horber, Anthony P. Goldstone, 
Daniel J. Driscoll, John B. Bruning, David Meyre, Murray L. Whitelaw, and Philippe Froguel    http://jci.me/68035

     More, p. 7
Rare variants in single-minded 1 (SIM1) are associated with severe obesity
Shwetha Ramachandrappa, Anne Raimondo, Anna M.G. Cali, Julia M. Keogh, Elana Henning, Sadia Saeed, Amanda Thompson, Sumedha Garg, Elena G. Bochukova,   
Soren Brage, Victoria Trowse, Eleanor Wheeler, Adrienne E. Sullivan, Mehul Dattani, Peter E. Clayton, Vippan Datta, John B. Bruning, Nick J. Wareham, Stephen O’Rahilly, 
Dan J. Peet, Ines Barroso, Murray L. Whitelaw, and I. Sadaf Farooqi    http://jci.me/68016

     More, p. 7

Hematology
HDAC3 is essential for DNA replication in hematopoietic progenitor cells
Alyssa R. Summers, Melissa A. Fischer, Kristy R. Stengel, Yue Zhao, Jonathan F. Kaiser, Christina E. Wells, Aubrey Hunt, Srividya Bhaskara, Jessica W. Luzwick,  
Shilpa Sampathi, Xi Chen, Mary Ann Thompson, David Cortez, and Scott W. Hiebert    http://jci.me/60806

     More, p. 11
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Research articles in the current issue of the JCI

Immunology
CpG-depleted adeno-associated virus vectors evade immune detection
Susan M. Faust, Peter Bell, Benjamin J. Cutler, Scott N. Ashley, Yanqing Zhu, Joseph E. Rabinowitz, and James M. Wilson    http://jci.me/68205

Immune cells control skin lymphatic electrolyte homeostasis and blood pressure
Helge Wiig, Agnes Schröder, Wolfgang Neuhofer, Jonathan Jantsch, Christoph Kopp, Tine V. Karlsen, Michael Boschmann, Jennifer Goss, Maija Bry, Natalia Rakova,   
Anke Dahlmann, Sven Brenner, Olav Tenstad, Harri Nurmi, Eero Mervaala, Hubertus Wagner, Franz-Xaver Beck, Dominik N. Müller, Dontscho Kerjaschki, Friedrich C. Luft, 
David G. Harrison, Kari Alitalo, and Jens Titze    http://jci.me/60113

     More, p. 10
Peptidylarginine deiminase inhibition is immunomodulatory and 
vasculoprotective in murine lupus
Jason S. Knight, Wenpu Zhao, Wei Luo, Venkataraman Subramanian, Alexander A. O’Dell, Srilakshmi Yalavarthi,  
Jeffrey B. Hodgin, Daniel T. Eitzman, Paul R. Thompson, and Mariana J. Kaplan    http://jci.me/67390

     More, p. 11

WAVE1 mediates suppression of phagocytosis by phospholipid-derived DAMPs
Ulrich Matt, Omar Sharif, Rui Martins, Tanja Furtner, Lorene Langeberg, Riem Gawish, Immanuel Elbau, Ana Zivkovic, Karin Lakovits, Olga Oskolkova, Bianca Doninger, 
Andreas Vychytil, Thomas Perkmann, Gernot Schabbauer, Christoph J. Binder, Valery N. Bochkov, John D. Scott, and Sylvia Knapp    http://jci.me/60681

Antigenic liposomes displaying CD22 ligands induce antigen-specific B cell apoptosis
Matthew S. Macauley, Fabian Pfrengle, Christoph Rademacher, Corwin M. Nycholat, Andrew J. Gale, Annette von Drygalski, and James C. Paulson    http://jci.me/69187

With related Commentary by Craig P. Chappell and Edward A. Clark
     More, p. 11
Nanoparticle clearance is governed by Th1/Th2 immunity and strain background
Stephen W. Jones, Reid A. Roberts, Gregory R. Robbins, Jillian L. Perry, Marc P. Kai, Kai Chen, Tao Bo, Mary Napier, Jenny P.Y. Ting, Joseph M. DeSimone, and James E. Bear   
http://jci.me/66895

     More, p. 11

Infectious disease
Antigen-activated dendritic cells ameliorate influenza A infections
Kobporn Boonnak, Leatrice Vogel, Marlene Orandle, Daniel Zimmerman, Eyal Talor, and Kanta Subbarao    http://jci.me/67550

Metabolic disease
iPSC-derived β cells model diabetes due to glucokinase deficiency
Haiqing Hua, Linshan Shang, Hector Martinez, Matthew Freeby, Mary Pat Gallagher, Thomas Ludwig, Liyong Deng, Ellen Greenberg, Charles LeDuc, Wendy K. Chung, 
Robin Goland, Rudolph L. Leibel, and Dieter Egli    http://jci.me/67638

     More, p. 8

Nephrology
Sirtuin 1 inhibition delays cyst formation in autosomal-dominant polycystic kidney disease
Xia Zhou, Lucy X. Fan, William E. Sweeney Jr., John M. Denu, Ellis D. Avner, and Xiaogang Li    http://jci.me/64401

Lupus-associated thrombus
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Research articles in the current issue of the JCI

α-Ketoglutarate regulates acid-base balance through an intrarenal paracrine mechanism
Natsuko Tokonami, Luciana Morla, Gabriel Centeno, David Mordasini, Suresh Krishna Ramakrishnan, Svetlana Nikolaeva, Carsten A. Wagner, Olivier Bonny, Pascal 
Houillier, Alain Doucet, and Dmitri Firsov    http://jci.me/67562

With related Commentary by jános Peti-Peterdi
     More, p. 8

Neurobiology
PRKDC mutations in a SCID patient with profound neurological abnormalities
Lisa Woodbine, Jessica A. Neal, Nanda-Kumar Sasi, Mayuko Shimada, Karen Deem, Helen Coleman, William B. Dobyns, Tomoo Ogi, Katheryn Meek, E. Graham Davies, 
and Penny A. Jeggo    http://jci.me/67349

FcγRIIb mediates amyloid-β neurotoxicity and memory impairment in Alzheimer’s disease
Tae-In Kam, Sungmin Song, Youngdae Gwon, Hyejin Park, Ji-Jing Yan, Isak Im, Ji-Woo Choi, Tae-Yong Choi, Jeongyeon Kim, Dong-Keun Song, Toshiyuki Takai,   
Yong-Chul Kim, Key-Sun Kim, Se-Young Choi, Sukwoo Choi, William L. Klein, Junying Yuan, and Yong-Keun Jung    http://jci.me/66827

     More, p. 9
DISC1 and SlC12A2 interaction affects human hippocampal function and connectivity
Joseph H. Callicott, Emer L. Feighery, Venkata S. Mattay, Michael G. White, Qiang Chen, David A.A. Baranger, Karen F. Berman, Bai Lu, Hongjun Song, Guo-li Ming,   
and Daniel R. Weinberger    http://jci.me/67510

Dysregulation of voltage-gated sodium channels by ubiquitin ligase  
NEDD4-2 in neuropathic pain
Cédric J. Laedermann, Matthieu Cachemaille, Guylène Kirschmann, Marie Pertin, Romain-Daniel Gosselin, Isabelle 
Chang, Maxime Albesa, Chris Towne, Bernard L. Schneider, Stephan Kellenberger, Hugues Abriel, and Isabelle Decosterd    
http://jci.me/68996

Microglial activation underlies cerebellar deficits produced by repeated cannabis exposure
Laura Cutando, Arnau Busquets-Garcia, Emma Puighermanal, Maria Gomis-González, José María Delgado-García, Agnès Gruart, Rafael Maldonado, and Andrés Ozaita    
http://jci.me/67569

Oncology
Transcription factor ATF3 links host adaptive response to breast cancer metastasis
Chris C. Wolford, Stephen J. McConoughey, Swati P. Jalgaonkar, Marino Leon, Anand S. Merchant, Johnna L. Dominick, Xin Yin, Yiseok Chang, Erik J. Zmuda,  
Sandra A. O’Toole, Ewan K.A. Millar, Stephanie L. Roller, Charles L. Shapiro, Michael C. Ostrowski, Robert L. Sutherland, and Tsonwin Hai    http://jci.me/64410

HGF-MET signals via the Mll-ETS2 complex in hepatocellular carcinoma
Shugaku Takeda, Han Liu, Satoru Sasagawa, Yiyu Dong, Paul A. Trainor, Emily H. Cheng, and James J. Hsieh    http://jci.me/65566

With related Commentary by jens u. Marquardt and Snorri S. Thorgeirsson
     More, p. 12
Reciprocal regulation by TlR4 and TGF-β in tumor-initiating stem-like cells
Chia-Lin Chen, Hidekazu Tsukamoto, Jian-Chang Liu, Claudine Kashiwabara, Douglas Feldman, Linda Sher, Steven Dooley, Samuel W. French, Lopa Mishra,   
Lydia Petrovic, Joseph H. Jeong, and Keigo Machida    http://jci.me/65859

NEDD4-2 in dorsal root ganglia
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Research articles in the current issue of the JCI

Dependence receptor uNC5D mediates nerve growth factor depletion–induced neuroblastoma regression
Yuyan Zhu, Yuanyuan Li, Seiki Haraguchi, Meng Yu, Miki Ohira, Toshinori Ozaki, Atsuko Nakagawa, Toshikazu Ushijima, Eriko Isogai, Haruhiko Koseki, Yohko Nakamura, 
Cuize Kong, Patrick Mehlen, Hirofumi Arakawa, and Akira Nakagawara    http://jci.me/65988

Integrated genetic and epigenetic analysis of childhood acute lymphoblastic leukemia
Maria E. Figueroa, Shann-Ching Chen, Anna K. Andersson, Letha A. Phillips, Yushan Li, Jason Sotzen, Mondira Kundu, James R. Downing, Ari Melnick,   
and Charles G. Mullighan    http://jci.me/66203

Transcription factor NRF2 regulates miR-1 and miR-206 to drive tumorigenesis
Anju Singh, Christine Happel, Soumen K. Manna, George Acquaah-Mensah, Julian Carrerero, Sarvesh Kumar, Poonam Nasipuri, Kristopher W. Krausz, Nobunao 
Wakabayashi, Ruby Dewi, Laszlo G. Boros, Frank J. Gonzalez, Edward Gabrielson, Kwok K. Wong, Geoffrey Girnun, and Shyam Biswal    http://jci.me/66353

An androgen receptor N-terminal domain antagonist for treating prostate cancer
Jae-Kyung Myung, Carmen A. Banuelos, Javier Garcia Fernandez, Nasrin R. Mawji, Jun Wang, Amy H. Tien, Yu Chi Yang, Iran Tavakoli, Simon Haile, Kate Watt,   
Iain J. McEwan, Stephen Plymate, Raymond J. Andersen, and Marianne D. Sadar    http://jci.me/66398

     More, p. 12
Metabolic stress regulates cytoskeletal dynamics and metastasis of cancer cells
M. Cecilia Caino, Young Chan Chae, Valentina Vaira, Stefano Ferrero, Mario Nosotti, Nina M. Martin, Ashani Weeraratna, Michael O’Connell, Danielle Jernigan,  
Alessandro Fatatis, Lucia R. Languino, Silvano Bosari, and Dario C. Altieri    http://jci.me/67841

CD4+ follicular helper T cell infiltration predicts breast cancer survival
Chunyan Gu-Trantien, Sherene Loi, Soizic Garaud, Carole Equeter, Myriam Libin, Alexandre de Wind, Marie Ravoet, Hélène Le Buanec, Catherine Sibille,   
Germain Manfouo-Foutsop, Isabelle Veys, Benjamin Haibe-Kains, Sandeep K. Singhal, Stefan Michiels, Françoise Rothé, Roberto Salgado, Hugues Duvillier,  
Michail Ignatiadis, Christine Desmedt, Dominique Bron, Denis Larsimont, Martine Piccart, Christos Sotiriou, and Karen Willard-Gallo    http://jci.me/67428

Whole exome sequencing of adenoid cystic carcinoma
Philip J. Stephens, Helen R. Davies, Yoshitsugu Mitani, Peter Van Loo, Adam Shlien, Patrick S. Tarpey, Elli Papaemmanuil, Angela Cheverton, Graham R. Bignell, Adam 
P. Butler, John Gamble, Stephen Gamble, Claire Hardy, Jonathan Hinton, Mingming Jia, Alagu Jayakumar, David Jones, Calli Latimer, Stuart McLaren, David J. McBride, 
Andrew Menzies, Laura Mudie, Mark Maddison, Keiran Raine, Serena Nik-Zainal, Sarah O’Meara, Jon W. Teague, Ignacio Varela, David C. Wedge, Ian Whitmore,   
Scott M. Lippman, Ultan McDermott, Michael R. Stratton, Peter J. Campbell, Adel K. El-Naggar, and P. Andrew Futreal    http://jci.me/67201

With related Commentary by Henry F. Frierson jr. and Christopher A. Moskaluk
     More, p. 12

Pulmonology
Type 2 alveolar cells are stem cells in adult lung
Christina E. Barkauskas, Michael J. Cronce, Craig R. Rackley, Emily J. Bowie, Douglas R. Keene, Barry R. Stripp,   
Scott H. Randell, Paul W. Noble, and Brigid L.M. Hogan    http://jci.me/68782

     More, p. 6

Reproductive biology
Reversal of gene dysregulation in cultured cytotrophoblasts reveals possible causes of preeclampsia
Yan Zhou, Matthew J. Gormley, Nathan M. Hunkapiller, Mirhan Kapidzic, Yana Stolyarov, Victoria Feng, Masakazu Nishida, Penelope M. Drake, Katherine Bianco,   
Fei Wang, Michael T. McMaster, and Susan J. Fisher    http://jci.me/66966

With related Attending Physician by Roberto Romero and Tinnakorn Chaiworapongsa
     More, p. 9

3D culture of alveolar stem cells
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The alveoli have a capacity for regeneration following 
injury, allowing for the reestablishment of normal gas ex-
change following pulmonary infection or injury. However, 
defects in this process can lead to pulmonary fibrosis and 
chronic obstructive pulmonary disease, so understand-
ing the mechanisms that drive normal repair may help 
in the design of new therapeutics. In this issue, Christina 
Barkauskas and colleagues used lineage tracing to show 
that surfactant protein C–positive (Sftpc-positive) alveolar 
epithelial type 2 cells (AEC2s) self renew and differenti-
ate in adult mice, suggesting that they contribute to tissue 
maintenance. In models of lung injury, AEC2s proliferate 
and expand, contributing to tissue repair. Barkauskas et al. 
developed an in vitro assay in which mouse AEC2s cocul-
tured with a specific mesenchymal cell type proliferated 
and formed alveolospheres, in which the interior cells had 
differentiated and adopted a mature AEC1 phenotype. 
Human AEC2 cells could also be induced to self renew in 
culture. This work identifies AEC2s as stem cells in the 
adult lung capable of contributing to the regenerative 
process and suggests that the alveolosphere assay may be 
useful in future efforts to further define the alveolar niche 
and understand the signals that control repair processes. 
The accompanying image shows an alveolosphere in which 
AEC2s express Sftpc (purple) and interior cells express 
a marker of AEC1s, HOPX (green). DAPI staining (blue) 
indicates the nuclei.

Type 2 alveolar cells are stem cells in adult lung
Christina E. Barkauskas, Michael J. Cronce, Craig R. Rackley, Emily J. Bowie, Douglas 
R. Keene, Barry R. Stripp, Scott H. Randell, Paul W. Noble, and Brigid L.M. Hogan    
http://jci.me/68782

Regeneration of type 2 alveolar epithelial cells 
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Research | Editor’s Picks

endocrinology
It’s not SIMply diet and exercise: 
new gene tied to obesity
Although body weight is largely 
determined by lifestyle factors, 
increasingly research is revealing 
that genetics also play an 
important role in determining an 
individual’s susceptibility to 
obesity. Identifying the mutations 
that underlie monogenic obesity in 
a fraction of patients can help us 
to understand complex processes 
such as metabolic rate, eating 
behavior, growth, and fat storage. 
In this issue of the JCI, two groups 
identify obesity-linked mutations 
in Single-minded 1 (SIM1), a 
transcription factor with known 
function in the hypothalamus. 
Shwetha Ramachandrappa and 
colleagues identified thirteen SIM1 
mutations in obese patients and found that reduced SIM1 function correlated with 
increased food intake and altered autonomic nervous system dysfunction. In an 
independent study, Amélie Bonnefond and colleagues identified eight SIM1 mutations in 
morbidly obese adults and in patients with a disorder resembling Prader-Willi syndrome. 
In the cohorts studied, loss of SIM1 function was associated with inherited obesity. Taken 
together, these manuscripts confirm a strong link between SIM1 dysfunction and obesity, 
which may be mediated by altered melanocortin signaling.

The image shows ribbon diagram of the SIM:ARNT2 heterodimer, with some of the 
disease-associated variants shown in pink.

Rare variants in single-minded 1 (SIM1) 
are associated with severe obesity
Shwetha Ramachandrappa, Anne Raimondo, Anna M.G. Cali, Julia M. Keogh, Elana Henning, 
Sadia Saeed, Amanda Thompson, Sumedha Garg, Elena G. Bochukova, Soren Brage, Victoria 
Trowse, Eleanor Wheeler, Adrienne E. Sullivan, Mehul Dattani, Peter E. Clayton, Vippan Datta, 
John B. Bruning, Nick J. Wareham, Stephen O’Rahilly, Dan J. Peet, Ines Barroso, Murray L. 
Whitelaw, and I. Sadaf Farooqi    http://jci.me/68016

loss-of-function mutations in SIM1 contribute to obesity   
and Prader-Willi–like features
Amélie Bonnefond, Anne Raimondo, Fanny Stutzmann, Maya Ghoussaini, Shwetha 
Ramachandrappa, David C. Bersten, Emmanuelle Durand, Vincent Vatin, Beverley Balkau, 
Olivier Lantieri, Violeta Raverdy, François Pattou, Wim Van Hul, Luc Van Gaal, Daniel 
J. Peet, Jacques Weill, Jennifer L. Miller, Fritz Horber, Anthony P. Goldstone, Daniel J. 
Driscoll, John B. Bruning, David Meyre, Murray L. Whitelaw, and Philippe Froguel     
http://jci.me/68035

During pregnancy, the health 
of the mother and the 
intrauterine environment  
can have dramatic and  
lasting effects on the child.  
In this article, Georgia 
Papacleovoulou and 
colleagues studied the 
long-term impact of 
intrahepatic cholestasis of 
pregnancy (ICP) in a cohort of 
Finnish families. They found 
that as teenagers, individuals 
born to women with ICP had 
altered lipid profiles and 

increased BMI or waist and hip girth. To further understand this 
effect, Papacleovoulou et al. developed a mouse model of   
ICP and found that the offspring of ICP mothers were more 
susceptible to metabolic disease and diet-induced obesity and 
that this may be related to epigenetic alterations established 
during pregnancy. As Susan Murphy points out in the 
accompanying Commentary, this mouse model may also be 
useful in identifying other factors that predispose individuals  
to metabolic syndrome.

The images show enlarged pancreatic islets in mice fed   
a Western diet, suggestive of insulin resistance.

Maternal cholestasis during pregnancy  
programs metabolic disease in offspring
Georgia Papacleovoulou, Shadi Abu-Hayyeh, Evanthia 
Nikolopoulou, Oscar Briz, Bryn M. Owen, Vanya Nikolova, 
Caroline Ovadia, Xiao Huang, Marja Vaarasmaki, Marc 
Baumann, Eugene Jansen, Christiane Albrecht, Marjo-Riitta 
Jarvelin, Jose J.G. Marin, A.S. Knisely, and Catherine Williamson    
http://jci.me/68927

  Related Commentary
Prenatal sensitization of a postnatal  
trigger for metabolic disease
Susan K. Murphy    http://jci.me/69399

Pregnancy complication 
may set the stage 
for obesity

http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_july
http://jci.me/68016?utm_medium=pdf
http://jci.me/68035?utm_medium=pdf
http://jci.me/68927?utm_medium=pdf
http://jci.me/69399?utm_medium=pdf
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αKG is a mediator of renal homeostasis
the body’s acid-base status is modulated in part 
by the action of the kidney, in which, within tubule 
segments, intercalated cells alter pH by excreting 
acid or base into the urine in response to acidosis  
or alkaloidosis. However, how distal nephrons 
communicate to the rest of the kidney and 
participate in integrated physiological processes is 
incompletely understood. In this article, Natsuko 
Tokonami, Luciana Morla, and colleagues found  
that the α-ketoglutarate (αKG) receptor OXGR1 is 
expressed in intercalated cells of the nephron. A 
metabolic intermediate of the TCA cycle, αKG levels 
change depending on the acid-base status and  
are sensed by the intercalated cells. This finding 
suggests that αKG is a paracrine mediator involved 
in the functional coordination of the proximal   

nephrology
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and the distal parts of the renal tubule. In the 
accompanying Commentary, János Peti-Peterdi 
points out that further research will be necessary  
to fully understand the systemic role of αKG.

The image shows OXGR1 staining in intercalated 
cells in the kidney.

α-Ketoglutarate regulates acid-base 
balance through an intrarenal paracrine 
mechanism
Natsuko Tokonami, Luciana Morla, Gabriel Centeno, 
David Mordasini, Suresh Krishna Ramakrishnan, 
Svetlana Nikolaeva, Carsten A. Wagner, Olivier 
Bonny, Pascal Houillier, Alain Doucet, and   
Dmitri Firsov    http://jci.me/67562

  Related Commentary
Mitochondrial TCA cycle 
intermediates regulate body  
fluid and acid-base balance
János Peti-Peterdi    http://jci.me/68095

Maturity-onset diabetes of the young type 2 
(MODY2) is caused by mutations in the gene 
encoding glucokinase (GCK), a glucose sensor 
in pancreatic β cells. As glucose levels rise, 
GCK triggers the release of insulin; however, 
mutant GCK is significantly less responsive to 
glucose and does not stimulate insulin 
release until glucose levels are elevated. To 
develop a stem cell–based model of MODY2, 

Haiqing Hua and colleagues generated induced pluripotent stem cells (iPSCs) from 
MODY2 patient skin cells, which were then differentiated toward insulin-producing β 
cells. The accompanying image shows in vitro–derived β cells expressing C-peptide 
(red) and PDX1 (green). As in MODY2 patients, the GCK-deficient β cells required 
higher glucose levels to stimulate insulin secretion, a defect that could be corrected 
upon replacement of the defective gene. These results suggest that iPSC-derived β 
cells could serve as a platform for preclinical mechanistic studies and therapeutic 
screening of MODY2 and other types of diabetes.

iPSC-derived β cells model diabetes due to glucokinase deficiency
Haiqing Hua, Linshan Shang, Hector Martinez, Matthew Freeby, Mary Pat Gallagher, 
Thomas Ludwig, Liyong Deng, Ellen Greenberg, Charles LeDuc, Wendy K. Chung, 
Robin Goland, Rudolph L. Leibel, and Dieter Egli    http://jci.me/67638

metabolic disease

β Cells derived from glucokinase-
deficient iPSCs model diabetes 

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.

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

http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_july
http://jci.me/67562?utm_medium=pdf
http://jci.me/68095?utm_medium=pdf
http://jci.me/67638?utm_medium=pdf
mailto:gigliak%40mail.amc.edu?subject=
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reproductive biology

Preeclampsia (Pe), a syndrome affecting 4%–8% of pregnancies, is 
associated with faulty placentation, culminating in maternal vascular 
alterations. Cytotrophoblast (CTB) invasion is limited, reducing placental 
vascular perfusion and/or creating intermittent blood flow. Yan Zhou and 
colleagues cultured CTBs isolated from PE and control placentas for 48 hours, 
enabling differentiation and invasion. They found that various severe forms of 
PE were associated with the same aberrant pattern of CTB gene expression 

immediately after isolation, which resolved in culture. Addition of SEMA3B, 
which was dysregulated in PE, inhibited normal CTB invasion and replicated 
aspects of the PE phenotype. In the accompanying Attending Physician article, 
Roberto Romero and Tinnakorn Chaiworapongsa discuss how these findings 
are our first insight into the pathogenesis of PE.

Reversal of gene dysregulation in cultured 
cytotrophoblasts reveals possible causes of preeclampsia
Yan Zhou, Matthew J. Gormley, Nathan M. Hunkapiller, Mirhan Kapidzic, Yana 
Stolyarov, Victoria Feng,  Masakazu Nishida, Penelope M. Drake, Katherine Bianco, 
Fei Wang, Michael T. McMaster, and Susan J. Fisher    http://jci.me/66966

  Attending Physician
Preeclampsia: a link between trophoblast 
dysregulation and an anti-angiogenic state
Roberto Romero and Tinnakorn Chaiworapongsa    http://jci.me/70431

Cytotrophoblast gene 
dysregulation in preeclampsia 
resolves in culture

The inflammatory consequences 
of chronic cannabis use 
Chronic cannabis use has been associated with cerebellar defects and motor 
coordination impairments, but how the active component of the drug, delta9-
tetrahydrocannabinol (THC), mediates these is incompletely understood. In this 
article, Laura Cutando and colleagues exposed mice to subchronic doses of THC and 
observed deficiencies in cerebellar learning associated with neuroinflammation and 
downregulation of the receptor CB1R. Similar microglial activation was observed in 
mice genetically altered to lose expression of CB1R globally or specifically in cerebellar 
parallel fibers. Furthermore, Cutando et al. found that the learning defects in these 
animals could be prevented by treatment with an antiinflammatory. This work 
suggests that neuroinflammation resulting from CB1R downregulation is directly 
related to the learning and motor coordination side effects of cannabis consumption. 

Microglial activation underlies cerebellar deficits 
produced by repeated cannabis exposure
Laura Cutando, Arnau Busquets-Garcia, Emma Puighermanal, Maria Gomis-González, 
José María Delgado-García, Agnès Gruart, Rafael Maldonado, and Andrés Ozaita    
http://jci.me/67569

An IgG receptor mediates  
Alzheimer’s disease–associated 
amyloid-β neurotoxicity

the accumulation of amyloid-β 
(Aβ) in the brains of Alzheimer’s 
disease (AD) patients is known to be 
associated with memory loss and 
neuronal degeneration, but the 
mechanism of Aβ pathogenesis is not 
fully understood. Tae-In Kam and 
colleagues report that the IgG Fcγ 

receptor II-b (FcγRIIb) mediates Aβ neurotoxicity and neurodegeneration. FcγRIIb 
was significantly upregulated in the hippocampus of AD brains, and Aβ exposure 
activated ER stress and apoptotic pathways and inhibited long-term potentiation in 
an FcγRIIb-dependent manner. Moreover, Fcgr2b depletion ameliorated memory 
impairments in a mouse model of AD, demonstrating that FcγRIIb is essential for 
Aβ-induced neurotoxicity. The accompanying image shows an Aβ-induced 
reduction in neural spine density in primary hippocampal neurons.

FcγRIIb mediates amyloid-β neurotoxicity and memory 
impairment in Alzheimer’s disease
Tae-In Kam, Sungmin Song, Youngdae Gwon, Hyejin Park, Ji-Jing Yan, Isak Im, Ji-Woo 
Choi, Tae-Yong Choi, Jeongyeon Kim, Dong-Keun Song, Toshiyuki Takai, Yong-Chul 
Kim, Key-Sun Kim, Se-Young Choi, Sukwoo Choi, William L. Klein, Junying Yuan, and 
Yong-Keun Jung    http://jci.me/66827

http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_july
http://jci.me/66966?utm_medium=pdf
http://jci.me/70431?utm_medium=pdf
http://jci.me/67569?utm_medium=pdf
http://jci.me/66827?utm_medium=pdf
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•  A wide array of designated travel awards – for students, graduate students, 
postdoctoral fellows, assistant professors, faculty – that enable attendance at 
appropriate FASEB events – including:

•  Special training seminars and workshops – such as “Write Winning Grant 
Proposals”; “Writing for Biomedical Publication Seminars” – sponsored at 
scientific meetings, during the summer sessions, and on the campuses of 
minority institutions 

•  Focused career development programs and activities for biomedical researchers 
and students – sponsored by FASEB MARC during the Experimental Biology, 
ABRF and ASHG meetings 

 www.faseb.org/marc  

Making dreams come true – while promoting diversity 
in the biomedical and behavioral sciences – that’s what 
the FASEB Maximizing Access to Research Careers 
(MARC) Program has done for more than 30 years. The 
MARC Program helps strengthen the research training 
and leadership opportunities for students, postdoctoral 
fellows and academic/research faculty members from 
groups underrepresented in the biomedical and behavioral 
sciences. The MARC Program provides encouragement, 
preparation and support to underrepresented students in 
the pursuit of postgraduate education leading to the Ph.D., 
M.D.-Ph.D., or other combined professional degree-Ph.D. in 
the biomedical and behavioral sciences.   

The FASEB MARC Program is funded by two grants from the National Institute of General Medical Sciences, National Institutes of Health. [T36-GM08059 and T36-GM08637]  

Programs and activities provided by the FASEB MARC Program include:  

⊲   FASEB societies scientific meetings  
and conferences

⊲    FASEB-managed societies scientific 
meetings

⊲   SACNAS

⊲   FASEB Science Research Conferences

⊲   Compact for Faculty Diversity’s Institute 
on Teaching and Mentoring 

⊲    FASEB’s Leadership Development and 
Grantsmanship Training Programs 

⊲   ABRCMS and other select non-FASEB 
societies scientific meetings 

 MARC: Maximizing Access to Research Careers

MARC_JCI_half page ad.indd   1 4/15/13   1:56 PM

immunology

under conditions of excess salt intake, the skin interstitium sequesters 
excess Na+ and Cl–. Mononuclear phagocyte system (MPS) cells, which sense the 
accumulation of these ions, are recruited to the skin, in which they stimulate 
expression of VEGFC through the tonicity-responsive enhancer-binding protein 
(TONEBP). VEGFC activates VEGFR3 to increase skin lymphatic capillary density 
and promote electrolyte clearance. VEGFC also binds to VEGFR2 on blood vessels 
and enhances expression of the endothelial nitric oxidase eNOS, which produces 
the vasodilator NO. The accompanying images show whole-mount staining of 
skin lymphatic capillary density from mice fed a low-salt (left) or high-salt 
(right) diet. Helge Wiig and colleagues demonstrated that disruption of either 
TONEBP in MPS cells or lymph-endothelial VEGFR3 led to increased salt and 
water retention in the skin and salt-sensitive hypertension in mice. These 
findings identify a role for MPS cells in blood pressure regulation via modification 
of the cutaneous lymph capillaries.

Immune cells control skin lymphatic electrolyte   
homeostasis and blood pressure
Helge Wiig, Agnes Schröder, Wolfgang Neuhofer, Jonathan Jantsch, Christoph Kopp, 
Tine V. Karlsen, Michael Boschmann, Jennifer Goss, Maija Bry, Natalia Rakova, Anke 
Dahlmann, Sven Brenner, Olav Tenstad, Harri Nurmi, Eero Mervaala, Hubertus Wagner, 
Franz-Xaver Beck, Dominik N. Müller, Dontscho Kerjaschki, Friedrich C. Luft, David G. 
Harrison, Kari Alitalo, and Jens Titze    http://jci.me/60113

Control of salt-sensitive hypertension is only skin deep

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

http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_july
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STALing unwanted antibody responses 

one of the major obstacles to the use of 
nanoparticle drug formulations is rapid clearance of 
these particles by the mononuclear phagocyte system 
(MPS). To better characterize MPS clearance of 
nanoparticles, Stephen Jones and colleagues used an 
intravital microscopy–based assay to quantify 
nanoparticle clearance and determine the effect of 
mouse strain and immune system function on this 
process. Jones and colleagues found that mouse 
strains that are prone to Th2 immune responses clear 
nanoparticles at a faster rate than strains that are 
prone to Th1 immune responses. Enhanced clearance 
was mediated by antiinflammatory M2 macrophages, 
a result that was confirmed in both mice and human 
monocyte–derived macrophages. These results 
suggest that global immune status is a critical factor 
in nanoparticle clearance. 

Nanoparticle clearance is governed 
by Th1/Th2 immunity and strain 
background
Stephen W. Jones, Reid A. Roberts, Gregory R. Robbins, 
Jillian L. Perry, Marc P. Kai, Kai Chen, Tao Bo,   
Mary Napier, Jenny P.Y. Ting, Joseph M. DeSimone, 
and James E. Bear    http://jci.me/66895

Global immune status 
governs nanoparticle 
clearance

histone deacetylase 3 (hDAC3) is a chromatin-modifying enzyme that regulates 
gene expression, chromatin structure, and genomic instability, and it has previously 
been shown to be associated with the oncoproteins that drive leukemia and 
lymphoma. Alyssa Summers and colleagues examined the role of HDAC3 in 
hematopoiesis by disrupting the expression of Hdac3 in hematopoietic cells. Loss of 
Hdac3 nearly eliminated all lymphoid cells and caused mild anemia. Summers and 
colleagues observed that, in the absence of Hdac3, stem and progenitor cells failed to 
proliferate normally. DNA fiber labeling and cell cycle analysis of stem cells revealed 

hematology

A critical role for a histone deacetylase in hematopoiesis
that HDAC3 was required for efficient DNA replication. These studies identify a role 
for HDAC3 in stem cell functions and possibly bone marrow failure syndromes.

HDAC3 is essential for DNA replication in hematopoietic 
progenitor cells
Alyssa R. Summers, Melissa A. Fischer, Kristy R. Stengel, Yue Zhao, Jonathan F. Kaiser, 
Christina E. Wells, Aubrey Hunt, Srividya Bhaskara, Jessica W. Luzwick, Shilpa 
Sampathi, Xi Chen, Mary Ann Thompson, David Cortez, and Scott W. Hiebert      
http://jci.me/60806

Inhibition of neutrophil extracellular   
traps ameliorates murine lupus
neutrophil extracellular traps (nets) are networks of extracellular fiber primarily composed of neutrophil DNA. 
Recent studies suggest that enhanced NET formation in systemic lupus erythematosus (SLE) patients serves as a 
source of autoantigens and contributes to the activation of plasmacytoid dendritic cells (pDCs). Jason Knight and 
colleagues demonstrate that NET formation is enhanced in a murine model of lupus and that mice develop 
autoantibodies to NETs. Moreover, treating mice with a peptidylarginine deiminase (PAD) inhibitor to block NET 
formation reduced SLE-associated organ damage and vascular disease. These findings suggest that PAD inhibition 
can ameliorate SLE pathogenesis and could potentially serve as a therapeutic strategy to mitigate SLE-associated 
cardiovascular disease.  

Peptidylarginine deiminase inhibition is immunomodulatory and 
vasculoprotective in murine lupus
Jason S. Knight, Wenpu Zhao, Wei Luo, Venkataraman Subramanian, Alexander A. O’Dell, Srilakshmi Yalavarthi,   
Jeffrey B. Hodgin, Daniel T. Eitzman, Paul R. Thompson, and Mariana J. Kaplan    http://jci.me/67390

immunology

the misdirected immune responses of B cells that generate antibodies to self antigens in autoimmune 
diseases, antibodies to transplanted tissue following organ transplantation, or neutralizing antibodies to 
biotherapeutic medicines can be quite harmful. In this article, Matthew Macauley and colleagues describe a 
novel method of selectively silencing such unwanted B cell responses. Rather than global immune 
suppression, Macauley et al. developed SIGLEC-engaging tolerance-inducing antigenic liposomes (STALs, 
where SIGLEC is defined as sialic acid–binding Ig-like lectin), which simultaneously engage B cell receptors and 
the inhibitory receptor CD22. This results in apoptosis of B cells that express receptors for those antigens and 
subsequent development of tolerance. Macauley et al. go on to show that this technique was successful in 
preventing the development of inhibitory antibodies to factor VIII in a mouse model of hemophilia. In the 
accompanying Commentary, Craig Chappell and Edward Clark point out that antigens can also be coupled to B 
cell–activating receptors to initiate antibody responses that fight infectious agents.

Antigenic liposomes displaying CD22 ligands induce antigen-specific B cell apoptosis
Matthew S. Macauley, Fabian Pfrengle, Christoph Rademacher, Corwin M. Nycholat, Andrew J. Gale, Annette von 
Drygalski, and James C. Paulson    http://jci.me/69187

  Related Commentary
STAling B cell responses with CD22
Craig P. Chappell and Edward A. Clark    http://jci.me/69670

http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_july
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hepatocellular carcinoma (hCC) is a heterogeneous 
disease, and the genetic and epigenetic drivers of 
the malignancy are incompletely understood. In this 
article, Shugaku Takeda and colleagues found that 
the developmental malformations associated with 
HGF-MET signaling pathway disruption resembled 
those that occur upon loss of the chromatin modifier 

Signal crossing in liver cancer
MLL, which suggests that MLL may be involved in 
propagating HGF-MET signals. Because HGF-MET 
signaling has been implicated in HCC, Takeda et al. 
asked whether MLL might also play a role in the 
disease. They found that in response to HGF-MET 
signaling, MLL acetylates the promoters of MMP1 
and MMP3, which impart an invasive phenotype to 
HCC cells. As Jens Marquardt and Snorri Thorgeirsson 
emphasizes in the accompanying Commentary, the 
identification of this interaction may allow for more 
accurate assessment of patient prognosis and for 
development of new therapeutic strategies.

The images show reduced metastatic growth of HCC 
cells following downregulation of MLL.

HGF-MET signals via the Mll-ETS2  
complex in hepatocellular carcinoma
Shugaku Takeda, Han Liu, Satoru Sasagawa,   
Yiyu Dong, Paul A. Trainor, Emily H. Cheng,   
and James J. Hsieh    http://jci.me/65566

  Related Commentary
linking Mll and the HGF-MET 
signaling pathway in liver cancer
Jens U. Marquardt and Snorri S. Thorgeirsson    
http://jci.me/70235
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A deep look into adenoid cystic carcinoma
Adenoid cystic carcinoma (ACC) is a slow-growing and often fatal malignancy. To understand the molecular 
drivers, Philip Stephens, Helen Davies, and colleagues performed exome sequencing of 24 ACC cases. In 
addition to confirming a frequent MYB-NFIB translocation that can precipitate the disease, Stephens et 
al. found a large fraction of the mutations occur in chromatin-modifying genes and relatively few in signal 
transduction pathways. In the accompanying Commentary, Henry Frierson Jr. and Christopher Moskaluk 
emphasize that identifying individual mutations will aid the development of personalized therapy.

Whole exome sequencing of adenoid cystic carcinoma
Philip J. Stephens, Helen R. Davies, Yoshitsugu Mitani, Peter Van Loo, Adam Shlien, Patrick S. Tarpey, Elli 
Papaemmanuil, Angela Cheverton, Graham R. Bignell, Adam P. Butler, John Gamble, Stephen Gamble, Claire 
Hardy, Jonathan Hinton, Mingming Jia, Alagu Jayakumar, David Jones, Calli Latimer, Stuart McLaren, David J. 
McBride, Andrew Menzies, Laura Mudie, Mark Maddison, Keiran Raine, Serena Nik-Zainal, Sarah O’Meara, Jon W. 
Teague, Ignacio Varela, David C. Wedge, Ian Whitmore, Scott M. Lippman, Ultan McDermott, Michael R. Stratton, 
Peter J. Campbell, Adel K. El-Naggar, and P. Andrew Futreal    http://jci.me/67201

  Related Commentary
Mutation signature of adenoid cystic carcinoma: evidence for transcriptional 
and epigenetic reprogramming
Henry F. Frierson Jr. and Christopher A. Moskaluk    http://jci.me/69070

Targeting   
the androgen 
receptor 
N-terminal 
domain in 
prostate cancer
therapeutics targeting the ligand-
binding domain (lBD) of the androgen 
receptor (AR) are initially effective in 
up to 90% of prostate cancer patients, 
but the disease inevitably recurs in 
a lethal, castration-resistant form 
(CRPC). CRPC is characterized by the 
expression of truncated splice variant ARs 
lacking the LBD that are constitutively 
active. Marianne Sadar and colleagues 
investigated EPI-001, a small-molecule 
AR antagonist that specifically binds 
the N-terminal domain (NTD). The NTD 
mediates interactions that are required 
for the activity of all ARs, including 
truncated splice variants; however, it 
is intrinsically disordered, making drug 
development challenging. EPI analogs 
blocked the transcriptional activities of 
both full-length AR and constitutively 
active variant ARs and inhibited the 
growth of CRPC xenografts in mice, 
suggesting that targeting intrinsically 
disordered regions is a promising 
approach for anticancer agents.

An androgen receptor 
N-terminal domain antagonist 
for treating prostate cancer
Jae-Kyung Myung, Carmen A. Banuelos, 
Javier Garcia Fernandez, Nasrin R. Mawji, 
Jun Wang, Amy H. Tien, Yu Chi Yang, Iran 
Tavakoli, Simon Haile, Kate Watt, Iain J. 
McEwan, Stephen Plymate, Raymond J. 
Andersen, and Marianne D. Sadar    
http://jci.me/66398

http://jci.me/65566?utm_medium=pdf
http://jci.me/70235?utm_medium=pdf
http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2013_july
http://jci.me/67201?utm_medium=pdf
http://jci.me/69070?utm_medium=pdf
http://jci.me/66398?utm_medium=pdf


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    •  j u l y  2 0 1 3 13

Features

Inflammosuppression and apoptotic cells
Phagocytosis of apoptotic cells in inflammatory sites is required to prevent or resolve inflammation,  
but it was not initially clear whether this process actively suppresses inflammation. In 1998, Peter Henson, 
Donna Bratton, and colleagues at National Jewish Health published an article in the JCI demonstrating 
that phagocytosis of apoptotic cells by macrophages actively suppresses inflammation by inducing the 
production of antiinflammatory factors while suppressing the production of inflammatory cytokines. 
This finding directly led to the current understanding of apoptotic cells as inflammosuppressive and 
immunosuppressive. In this issue, Henson and Bratton reflect on their original findings and discuss the 
evolving relationship among inflammation, phagocytosis, and apoptosis. 

Antiinflammatory effects of apoptotic cells
Peter M. Henson and Donna L. Bratton    http://jci.me/69344

hindsight

Linking a  
cellular fuel  
sensor with  
insulin 
resistance
insulin resistance is a defining feature 
of type 2 diabetes (T2D) that is also 
commonly associated with the metabolic 
syndrome. Regular exercise and calorie 
restriction are known to improve insulin 
sensitivity, but the molecular pathways 
that underlie this improvement remain 
incompletely defined. The AMP-activated 
protein kinase (AMPK), which serves as 
a cellular sensor of energy status that 
regulates a broad array of adaptive 
responses, is induced in response to 
reduced fuel availability and exercise.  
In their review, Neil Ruderman and 
colleagues explore the model that AMPK 
is a key regulator of insulin resistance 
and the metabolic syndrome. Examining 
both experimental model systems and 
humans, Ruderman et al. highlight 
evidence that aberrant AMPK regulation 
is important in the pathogenesis of 
these disorders and suggest that 
pharmaceuticals targeting AMPK   
could provide a valuable strategy for  
the treatment and prevention of   
insulin resistance. 

AMPK, insulin resistance,  
and the metabolic system
Neil B. Ruderman, David Carling,   
Marc Prentki, and José M. Cacicedo    
http://jci.me/67227

science in medicine

Christine Seidman 
Cardiovascular disease is a modern epidemic, leading to 30% of 
global death and contributing to significant social and economic costs. 
Dr. Christine Seidman, in partnership with her husband, geneticist 
Jonathan Seidman, Ph.D., has uncovered the genetic basis of multiple 
cardiovascular disorders, including congenital heart malformations, 
cardiomyopathy, and heart failure. Using large pedigree studies to 
identify candidate genes, Seidman then creates experimental models 
that carry the human mutations to determine how they impact human 
cardiovascular function. Dr. Seidman recently sat down with JCI Editor 
at Large Ushma Neill to discuss her early career path, applying human 
genomics to medicine, and serving as a physician-scientist.

http://jci.me/71159

Combining radiation and immunotherapy
Cancer cells express antigens that are recognized by the immune system but have developed 
mechanisms to evade elimination by the immune system. Identification of cancer-specific antigens and 
immune regulatory checkpoints has allowed immunotherapy to evolve from immune adjuvants, such as 
interferon-γ, to highly targeted therapeutics, such as ipilimumab. Despite these advances, a significant 
fraction of patients either do not respond to treatment or develop forms of cancer that are resistant. 
This lack of maximal efficacy can be attributed to tumor immune evasion, wherein tumor cells decrease 
their intrinsic immunogenicity or induce immune system tolerance. Anusha Kalbasi and colleagues 
describe how radiation therapy could help prevent cancer immune evasion and potentiate the effects 
of immunotherapeutics. They also discuss the logistical aspects of combining these two therapeutic 
modalities as well as ongoing and future clinical applications.
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