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More than a year and a half ago, when I interviewed 
as a candidate for Editor of the Journal of Clinical 
Investigation, I was asked about the shifting pub-
lishing landscape and the future of print. I lauded 
print — the feel of a journal in my hands, the ease of 
use, and the sense of history print can impart. But 
of course I understood that reader habits, includ-
ing my own, are changing, and that print versions 
of journals would need to evolve to accommodate 
these changes.

Print is diminishing in favor of web platforms 
across scientific journals and general-interest publi-
cations, but there’s still a place for it: we don’t want 
to read online all the time, and the presence and por-
tability of print are difficult to match. While we will 
continue to offer the full printed version of the JCI, 
JCI Impact is a version of the journal you can easily 
take with you and peruse to discover quickly what’s 
in each month’s issue. We’ve organized articles by 
research category, taking out some of the guess-
work required in order to decipher from article titles 
what’s of interest to you. We’ve briefly summarized 
much of the month’s research and all of the articles 
in this month’s review series on Cardiology. The 

tablet-friendly digital version of JCI Impact is available at http://jci.org/impact, 
where full articles are only a click away.

We intend JCI Impact to be a mechanism by which we will continue to  
provide our readership with the best in biomedical research in a changing 
publishing environment. We welcome your suggestions and comments via 
e-mail to editors@the-jci.org.

Howard A. Rockman, MD
Editor
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Endocrinology
Thyroid hormone is required for hypothalamic neurons regulating  
cardiovascular functions
Jens Mittag, David Lyons, Johan Sällström, Milica Vujovic, Susi Dudazy-Gralla, Amy Warner, Karin Wallis, Anneke Alkemade, 
Kristina Nordström, Hannah Monyer, Christian Broberger, Anders Arner, and Björn Vennström    jci.me/65252

With related commentary by Douglas Forrest and Jürgen Wess  
     More, p. 9
Estrogen receptor-α signaling in osteoblast progenitors stimulates cortical bone accrual
Maria Almeida, Srividhya Iyer, Marta Martin-Millan, Shoshana M. Bartell, Li Han, Elena Ambrogini, Melda Onal, Jinhu Xiong, Robert S. Weinstein, Robert L. Jilka, 
Charles A. O’Brien, and Stavros C. Manolagas    jci.me/65910

Hematology
B cell depletion in immune thrombocytopenia reveals splenic long-lived 
plasma cells
Matthieu Mahévas, Pauline Patin, François Huetz, Marc Descatoire, Nicolas Cagnard, Christine Bole-Feysot, Simon Le 
Gallou, Mehdi Khellaf, Olivier Fain, David Boutboul, Lionel Galicier, Mikael Ebbo, Olivier Lambotte, Mohamed Hamidou, 
Philippe Bierling, Bertrand Godeau, Marc Michel, Jean-Claude Weill, and Claude-Agnès Reynaud    jci.me/65689

normal hematopoiesis and neurofibromin-deficient myeloproliferative disease require Erk
Karl Staser, Su-Jung Park, Steven D. Rhodes, Yi Zeng, Yong Zheng He, Matthew A. Shew, Jeffrey R. Gehlhausen, Donna Cerabona, Keshav Menon, Shi Chen, Zejin Sun, Jin 
Yuan, David A. Ingram, Grzegorz Nalepa, Feng-Chun Yang, and D. Wade Clapp    jci.me/66167

     More, p. 8
MEK inhibition exhibits efficacy in human and mouse neurofibromatosis 
tumors
Walter J. Jessen, Shyra J. Miller, Edwin Jousma, Jianqiang Wu, Tilat A. Rizvi, Meghan E. Brundage, David Eaves, Brigitte 
Widemann, Mi-Ok Kim, Eva Dombi, Jessica Sabo, Atira Hardiman Dudley, Michiko Niwa-Kawakita, Grier P. Page, Marco 
Giovannini, Bruce J. Aronow, Timothy P. Cripe, and Nancy Ratner    jci.me/60578

     More, p. 8
Sustained MEK inhibition abrogates myeloproliferative disease in Nf1 mutant mice
Tiffany Chang, Kimberly Krisman, Emily Harding Theobald, Jin Xu, Jon Akutagawa, Jennifer O. Lauchle, Scott Kogan, Benjamin S. Braun, and Kevin Shannon     
jci.me/63193

     More, p. 8

Research articles in the 
current issue of the JCI

Thyroid receptor-expressing 
cells in the hypothalamus

Erk- and Nf1-deficient 
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MRI of mouse neurofibroma
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Infectious disease/wound repair 
annexin a1, formyl peptide receptor, and nOX1 orchestrate epithelial repair
Giovanna Leoni, Ashfaqul Alam, Philipp-Alexander Neumann, J. David Lambeth, Guangjie Cheng, James McCoy, Roland S. 
Hilgarth, Kousik Kundu, Niren Murthy, Dennis Kusters, Chris Reutelingsperger, Mauro Perretti, Charles A. Parkos, Andrew 
S. Neish, and Asma Nusrat    jci.me/65831

Par1 contributes to influenza a virus pathogenicity in mice
Khaled Khoufache, Fatma Berri, Wolfgang Nacken, Annette B. Vogel, Marie Delenne, Eric Camerer, Shaun R. Coughlin, Peter Carmeliet, Bruno Lina,    
Guus F. Rimmelzwaan, Oliver Planz, Stephan Ludwig, and Béatrice Riteau    jci.me/61667

Vertical T cell immunodominance and epitope entropy determine HIV-1 escape
Michael K.P. Liu, Natalie Hawkins, Adam J. Ritchie, Vitaly V. Ganusov, Victoria Whale, Simon Brackenridge, Hui Li, Jeffrey W. Pavlicek, Fangping Cai, Melissa Rose-Abrahams, 
Florette Treurnicht, Peter Hraber, Catherine Riou, Clive Gray, Guido Ferrari, Rachel Tanner, Li-Hua Ping, Jeffrey A. Anderson, Ronald Swanstrom, CHAVI Core B, Myron 
Cohen, Salim S. Abdool Karim, Barton Haynes, Persephone Borrow, Alan S. Perelson, George M. Shaw, Beatrice H. Hahn, Carolyn Williamson, Bette T. Korber, Feng Gao, 
Steve Self, Andrew McMichael, and Nilu Goonetilleke    jci.me/65330

Inflammation/immunology
Eukaryotic elongation factor 2 controls TnF-α translation in LPS-induced 
hepatitis
Bárbara González-Terán, José R. Cortés, Elisa Manieri, Nuria Matesanz, Ángeles Verdugo, María E. Rodríguez, Águeda 
González-Rodríguez, Ángela Valverde, Pilar Martín, Roger J. Davis, and Guadalupe Sabio    jci.me/65124

Calcium oxalate crystals induce renal inflammation by nLrP3-mediated IL-1β secretion
Shrikant R. Mulay, Onkar P. Kulkarni, Khader V. Rupanagudi, Adriana Migliorini, Murthy N. Darisipudi, Akosua Vilaysane, Daniel Muruve, Yan Shi, Fay Munro, Helen 
Liapis, and Hans-Joachim Anders    jci.me/63679

     More, p. 9

IL-17a secretion by CD8+ T cells supports Th17-mediated autoimmune  
encephalomyelitis
Magdalena Huber, Sylvia Heink, Axel Pagenstecher, Katharina Reinhard, Josephine Ritter, Alexander Visekruna, Anna 
Guralnik, Nadine Bollig, Katharina Jeltsch, Christina Heinemann, Eva Wittmann, Thorsten Buch, Olivia Prazeres da Costa, 
Anne Brüstle, Dirk Brenner, Tak W. Mak, Hans-Willi Mittrücker, Björn Tackenberg, Thomas Kamradt, and Michael Lohoff    
jci.me/63681

Treg-mediated suppression of atherosclerosis requires MyD88 signaling in DCs
Manikandan Subramanian, Edward Thorp, Goran. K. Hansson, and Ira Tabas    jci.me/64617

Transepithelial migration of neutrophils into the lung requires TrEM-1
Julia Klesney-Tait, Kathy Keck, Xiaopeng Li, Susan Gilfillan, Karel Otero, Sankar Baruah, David K. Meyerholz, Steven M. Varga, Cory J. Knudson, Thomas O. Moninger, 
Jessica Moreland, Joseph Zabner, and Marco Colonna    jci.me/64181

Research articles in the current issue of the JCI

CNS immune infiltration

Crystal formation in kidney tubules

Wound healing in colonic mucosa
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Metabolism
SMrT-GPS2 corepressor pathway dysregulation coincides with 
obesity-linked adipocyte inflammation 
Amine Toubal, Karine Clément, Rongrong Fan, Patricia Ancel, Veronique Pelloux, Christine Rouault, Nicolas Veyrie, Agnes 
Hartemann, Eckardt Treuter, and Nicolas Venteclef    jci.me/64052

p62 links β-adrenergic input to mitochondrial function and thermogenesis 
Timo D. Müller, Sang Jun Lee, Martin Jastroch, Dhiraj Kabra, Kerstin Stemmer, Michaela Aichler, Bill Abplanalp, Gayathri Ananthakrishnan, Nakul Bhardwaj, Sheila 
Collins, Senad Divanovic, Max Endele, Brian Finan, Yuanqing Gao, Kirk M. Habegger, Jazzmin Hembree, Kristy M. Heppner, Susanna Hofmann, Jenna Holland, Daniela 
Kűchler, Maria Kutschke, Radha Krishna, Maarit Lehti, Rebecca Oelkrug, Nickki Ottaway, Diego Perez-Tilve, Christine Raver, Axel K. Walch, Sonja C. Schriever, John 
Speakman, Yu-Hua Tseng, Maria Diaz-Meco, Paul T. Pfluger, Jorge Moscat, and Matthias H. Tschöp    jci.me/64209

The Xbp1s/GalE axis links Er stress to postprandial hepatic metabolism
Yingfeng Deng, Zhao V. Wang, Caroline Tao, Ningguo Gao, William L. Holland, Anwarul Ferdous, Joyce J. Repa, Guosheng Liang, Jin Ye, Mark A. Lehrman, Joseph A. 
Hill, Jay D. Horton, and Philipp E. Scherer    jci.me/62819

Brown adipose tissue regulates glucose homeostasis and insulin sensitivity
Kristin I. Stanford, Roeland J.W. Middelbeek, Kristy L. Townsend, Ding An, Eva B. Nygaard, Kristen M. Hitchcox, Kathleen R. 
Markan, Kazuhiro Nakano, Michael F. Hirshman, Yu-Hua Tseng, and Laurie J. Goodyear    jci.me/62308

      More, p. 11
Direct control of hepatic glucose production by interleukin-13 in mice
Kristopher J. Stanya, David Jacobi, Sihao Liu, Prerna Bhargava, Lingling Dai, Matthew R. Gangl, Karen Inouye, Jillian L. 

Barlow, Yewei Ji, Joseph P. Mizgerd, Ling Qi, Hang Shi, Andrew N.J. McKenzie, and Chih-Hao Lee    jci.me/64941

With related commentary by Mariana Verdelho Machado, yiping yang, and anna Mae Diehl         
      More, p. 11

Neurobiology 
Inhibition of GSK3β-mediated BaCE1 expression reduces alzheimer-
associated phenotypes
Philip T.T. Ly, Yili Wu, Haiyan Zou, Ruitao Wang, Weihui Zhou, Ayae Kinoshita, Mingming Zhang, Yi Yang, Fang Cai, James 
Woodgett, and Weihong Song    jci.me/64516

autologous mesenchymal stem cell–derived dopaminergic neurons function in parkinsonian macaques
Takuya Hayashi, Shohei Wakao, Masaaki Kitada, Takayuki Ose, Hiroshi Watabe, Yasumasa Kuroda, Kanae Mitsunaga, Dai Matsuse, Taeko Shigemoto, Akihito Ito, 
Hironobu Ikeda, Hidenao Fukuyama, Hirotaka Onoe, Yasuhiko Tabata, and Mari Dezawa    jci.me/62516

      More, p. 10
Lithium rescues synaptic plasticity and memory in Down syndrome mice
Andrea Contestabile, Barbara Greco, Diego Ghezzi, Valter Tucci, Fabio Benfenati, and Laura Gasparini    jci.me/64650

      More, p. 10
autosomal recessive retinitis pigmentosa E150K opsin mice exhibit photoreceptor disorganization
Ning Zhang, Alexander V. Kolesnikov, Beata Jastrzebska, Debarshi Mustafi, Osamu Sawada, Tadao Maeda, Christel Genoud, Andreas Engel, Vladimir J. Kefalov, and 
Krzysztof Palczewski      jci.me/66176

Research articles in the current issue of the JCI

Liver glycogen storage

Fat accumulation in the liver

Mesenchymal stem cell-derived
dopaminergic neurons
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Research articles in the current issue of the JCI

 Oncology 
Mesenchymal high-grade glioma is maintained by the ID-raP1 axis
Francesco Niola, Xudong Zhao, Devendra Singh, Ryan Sullivan, Angelica Castano, Antonio Verrico, Pietro Zoppoli, Dinorah 
Friedmann-Morvinski, Erik Sulman, Lindy Barrett, Yuan Zhuang, Inder Verma, Robert Benezra, Ken Aldape, Antonio 
Iavarone, and Anna Lasorella    jci.me/63811

Micrornas regulate methionine adenosyltransferase 1a expression in hepatocellular carcinoma
Heping Yang, Michele E. Cho, Tony W.H. Li, Hui Peng, Kwang Suk Ko, Jose M. Mato, and Shelly C. Lu    jci.me/63861

Lysosomal disruption preferentially targets acute myeloid leukemia cells and progenitors
Mahadeo A. Sukhai, Swayam Prabha, Rose Hurren, Angela C. Rutledge, Anna Y. Lee, Shrivani Sriskanthadevan, Hong Sun, Xiaoming Wang, Marko Skrtic, Ayesh Sen-
eviratne, Maria Cusimano, Bozhena Jhas, Marcela Gronda, Neil MacLean, Eunice E. Cho, Paul A. Spagnuolo, Sumaiya Sharmeen, Marinella Gebbia, Malene Urbanus, 
Kolja Eppert, Dilan Dissanayake, Alexia Jonet, Alexandra Dassonville-Klimpt, Xiaoming Li, Alessandro Datti, Pamela S. Ohashi, Jeff Wrana, Ian Rogers, Pascal Sonnet, 
William Y. Ellis, Seth J. Corey, Connie Eaves, Mark D. Minden, Jean C.Y. Wang, John E. Dick, Corey Nislow, Guri Giaever, and Aaron D. Schimmer    jci.me/64180

      More, p. 6
Iron deficiency accelerates Helicobacter pylori–induced carcinogenesis in rodents and humans
Jennifer M. Noto, Jennifer A. Gaddy, Josephine Y. Lee, M. Blanca Piazuelo, David B. Friedman, Daniel C. Colvin, Judith Romero-Gallo, Giovanni Suarez, John Loh, James C. 
Slaughter, Shumin Tan, Douglas R. Morgan, Keith T. Wilson, Luis E. Bravo, Pelayo Correa, Timothy L. Cover, Manuel R. Amieva, and Richard M. Peek Jr.     jci.me/64373

With related attending Physician by Emad M. El-Omar
      More, p. 7

Sox17 promotes tumor angiogenesis and destabilizes tumor vessels in mice
Hanseul Yang, Sungsu Lee, Seungjoo Lee, Kangsan Kim, Yeseul Yang, Jeong Hoon Kim, Ralf H. Adams, James M. Wells, 
Sean J. Morrison, Gou Young Koh, and Injune Kim    jci.me/64547

      More, p. 7
CDX2-driven leukemogenesis involves KLF4 repression and deregulated 
PParγ signaling

Katrin Faber, Lars Bullinger, Christine Ragu, Angela Garding, Daniel Mertens, Christina Miller, Daniela Martin, Daniel Walcher, Konstanze Döhner, Hartmut Döhner, 
Rainer Claus, Christoph Plass, Stephen M. Sykes, Steven W. Lane, Claudia Scholl, and Stefan Fröhling    jci.me/64745

Convergence of oncogenic and hormone receptor pathways promotes metastatic phenotypes
Michael A. Augello, Craig J. Burd, Ruth Birbe, Christopher McNair, Adam Ertel, Michael S. Magee, Daniel E. Frigo, Kari Wilder-Romans, Mark Shilkrut, Sumin Han, 
Danielle L. Jernigan, Jeffry L. Dean, Alessandro Fatatis, Donald P. McDonnell, Tapio Visakorpi, Felix Y. Feng, and Karen E. Knudsen    jci.me/64750

Hypoxia-inducible factor –dependent breast cancer–mesenchymal stem cell bidirectional signaling 
promotes metastasis
Pallavi Chaturvedi, Daniele M. Gilkes, Carmen Chak Lui Wong, Kshitiz, Weibo Luo, Huafeng Zhang, Hong Wei, Naoharu Takano, Luana Schito, Andre Levchenko, and 
Gregg L. Semenza    jci.me/64993

Prognostically relevant gene signatures of high-grade serous ovarian carcinoma
Roel G.W. Verhaak, Pablo Tamayo, Ji-Yeon Yang, Diana Hubbard, Hailei Zhang, Chad J. Creighton, Sian Fereday, Michael Lawrence, Scott L. Carter, Craig H. Mermel, 
Aleksandar D. Kostic, Dariush Etemadmoghadam, Gordon Saksena, Kristian Cibulskis, Sekhar Duraisamy, Keren Levanon, Carrie Sougnez, Aviad Tsherniak, Sebastian 
Gomez, Robert Onofrio, Stacey Gabriel, Lynda Chin, Nianxiang Zhang, Paul T. Spellman, Yiqun Zhang, Rehan Akbani, Katherine A. Hoadley, Ari Kahn, Martin Köbel, 
David Huntsman, Robert A. Soslow, Anna Defazio, Michael J. Birrer, Joe W. Gray, John N. Weinstein, David D. Bowtell, Ronny Drapkin, Jill P. Mesirov, Gad Getz, Doug-
las A. Levine, Matthew Meyerson, and The Cancer Genome Atlas Research Network       jci.me/65833

TGF-β upregulates mir-181a expression to promote breast cancer metastasis
Molly A. Taylor, Khalid Sossey-Alaoui, Cheryl L. Thompson, David Danielpour, and William P. Schiemann    jci.me/64946

Tumor vessels in human 
glioblastoma

Pancreatic metastasis of 
hepatocellular carcinoma
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acute myeloid leukemia (AML) is the most common form of 
adult leukemia. The high relapse rate of AML has been at-
tributed to the presence of leukemia-initiating cells (LICs), 
a population that is frequently resistant to standard chemo-
therapy. In a search for new therapeutic options for AML, 
Mahadeo Sukhai et al. screened a library of on- and off-pat-
ent drugs and identified the antimalarial agent mefloquine 
as a compound that selectively kills AML cells and LICs over 
normal hematopoietic progenitor cells. Further, they found 
that mefloquine treatment reduced the ability of AML cells 
to repopulate the bone marrow of immune-compromised 
mice, but did not alter the repopulating activity of normal 
bone marrow cells. A yeast genome-wide functional screen 
for mefloquine sensitizers revealed that mefloquine targets 
the lysosome, resulting in the release of cathepsins into the 
cytosol. Treatment with mefloquine or other lysosome-
disrupting agents as well as knockdown of the lysosomal 
membrane proteins LAMP1 and LAMP2 decreased the 
viability of AML cell lines. Additionally, oral mefloquine 
administration reduced tumor growth in a mouse xenograft 
model of AML. Sukhai and colleagues noted that primary 
human AML cells and AML cell lines had larger lysosomes 
compared with normal human hematopoietic cells, suggest-
ing a basis for the differential effects of lysosome disruption 
on leukemic and normal human hematopoietic cells. Their 
results demonstrate that lysosomal disruption preferentially 
targets AML cells and LICs and provide a rationale for test-
ing lysosomal disruption as a therapeutic strategy in AML.

Lysosomal disruption preferentially targets acute myeloid 
leukemia cells and progenitors
Mahadeo A. Sukhai, Swayam Prabha, Rose Hurren, Angela C. Rutledge, Anna Y. 
Lee, Shrivani Sriskanthadevan, Hong Sun, Xiaoming Wang, Marko Skrtic, Ayesh 
Seneviratne, Maria Cusimano, Bozhena Jhas, Marcela Gronda, Neil MacLean, Eunice E. 
Cho, Paul A. Spagnuolo, Sumaiya Sharmeen, Marinella Gebbia, Malene Urbanus, Kolja 
Eppert, Dilan Dissanayake, Alexia Jonet, Alexandra Dassonville-Klimpt, Xiaoming Li, 
Alessandro Datti, Pamela S. Ohashi, Jeff Wrana, Ian Rogers, Pascal Sonnet, William Y. 
Ellis, Seth J. Corey, Connie Eaves, Mark D. Minden, Jean C.Y. Wang, John E. Dick, Corey 
Nislow, Guri Giaever, and Aaron D. Schimmer    jci.me/64180

Lysosomal disruption selectively kills AML cells
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Low iron levels enhance H. pylori virulence and gastric cancer risk

tumor angiogenesis is characterized by 
excessive vessel growth and abnormal vessel 
morphology. Many angiogenic regulators are 
cell surface receptors, which are expressed on 
ECs, and their cognate ligands, which are often 
expressed by tumor cells or the tumor stroma. 
Several successful drug therapies have been 
developed that target these receptor-ligand 

interactions, but antagonism of these pathways sometimes results in 
incomplete inhibition or tumor evasion. Compared with our knowledge of 
growth factors, receptors, and downstream angiogenic signaling pathways, 
surprisingly little is known about transcriptional regulation of tumor 
angiogenesis. The transcription factor SOX17 is emerging as an important regu-
lator of vascular development, but its role in tumor angiogenesis is unclear. 
Hanseul Yang et al. examined the vasculature of human and mouse tumors 
and observed that Sox17 was heterogeneously expressed in tumor-associated 

H. pylori infection, a common cause of peptic 
ulcers, is the primary identified cause of gastric 
adenocarcinoma. H. pylori strains that harbor the 
cytotoxin-associated gene (cag) pathogenicity 
island, which encodes a type IV secretion system 
(T4SS), have increased virulence, induce more 
severe gastric injury, and enhance the risk of 
developing gastric cancer. Iron deficiency is also 
associated with H. pylori infection and similarly 
augments gastric cancer risk. To define the role 
of bacterial virulence determinants in H. pylori 
gastric carcinogenesis within the context of iron 
deficiency, Jennifer Noto et al. used a Mongolian 
gerbil model of H. pylori infection and gastric 
cancer. They found that reduction of dietary iron 
significantly accelerated H. pylori–induced gastric 
inflammation and carcinogenesis. Additionally, 
serum ferritin levels were inversely related to the 
severity of H. pylori–induced premalignant lesions 
and virulence in a cohort of H. pylori–infected 
humans. Bacterial strains isolated from patients 
with the lowest serum ferritin levels induced 
significantly greater levels of inflammation 
markers in cultured human gastric epithelial cells 
compared with strains harvested from patients 

with the highest serum ferritin levels. These re-
sults demonstrate that iron deficiency accelerates 
H. pylori–associated gastric carcinogenesis. In an 

  oncology

Research | Editor’s Picks

accompanying Attending Physician article, Emad 
El-Omar discusses how these findings will impact 
the treatment of patients with H. pylori infections.

Iron deficiency accelerates Helicobacter pylori–induced carcinogenesis in rodents 
and humans
Jennifer M. Noto, Jennifer A. Gaddy, Josephine Y. Lee, M. Blanca Piazuelo, David B. Friedman, Daniel C. Colvin, Judith 
Romero-Gallo, Giovanni Suarez, John Loh, James C. Slaughter, Shumin Tan, Douglas R. Morgan, Keith T. Wilson, Luis 
E. Bravo, Pelayo Correa, Timothy L. Cover, Manuel R. Amieva, and Richard M. Peek Jr.    jci.me/64373

  attending Physician
Iron deficiency and Helicobacter pylori–induced gastric cancer: too little, too bad
Emad M. El-Omar     jci.me/67200

SOX17 is a transcriptional regulator of tumor angiogenesis
ECs in mice implanted with Lewis lung carcinoma (LLC) and in human 
glioblastoma. Using a microarray to analyze gene expression after EC-specific 
Sox17 knockdown, they observed that expression of the angiogenic regulators 
ephrin-B2 and Vegfr2 was significantly decreased. Tumor progression and 
angiogenesis were reduced in mice that did not express Sox17 in ECs, whereas 
overexpression of Sox17 had the opposite effect. Furthermore, loss of Sox17 
improved chemotherapy efficacy and reduced inflammatory myeloid cell 
accumulation in mice implanted with LLC. These findings establish SOX17 as  
a regulator of tumor angiogenesis and suggest that SOX17 inhibition could 
potentially serve as an option in antiangiogenic therapeutic approaches.

Sox17 promotes tumor angiogenesis and destabilizes tumor 
vessels in mice
Hanseul Yang, Sungsu Lee, Seungjoo Lee, Kangsan Kim, Yeseul Yang, Jeong Hoon 
Kim, Ralf H. Adams, James M. Wells, Sean J. Morrison, Gou Young Koh, and 
Injune Kim    jci.me/64547
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  related research
normal hematopoiesis and 
neurofibromin-deficient 
myeloproliferative disease 
require Erk
Karl Staser, Su-Jung Park, Steven D. 
Rhodes, Yi Zeng, Yong Zheng He,  
Matthew A. Shew, Jeffrey R. Gehlhausen, 
Donna Cerabona, Keshav Menon,  
Shi Chen, Zejin Sun, Jin Yuan, David A. 
Ingram, Grzegorz Nalepa, Feng-Chun 
Yang, and D. Wade Clapp
jci.me/66167

MEK inhibition exhibits 
efficacy in human and 
mouse neurofibromatosis 
tumors
Walter J. Jessen, Shyra J. Miller, Edwin 
Jousma, Jianqiang Wu, Tilat A. Rizvi, 
Meghan E. Brundage, David Eaves, 
Brigitte Widemann, Mi-Ok Kim, Eva 
Dombi, Jessica Sabo, Atira Hardiman 
Dudley, Michiko Niwa-Kawakita, Grier 
P. Page, Marco Giovannini, Bruce J. 
Aronow, Timothy P. Cripe, and Nancy 
Ratner
jci.me/60578

Sustained MEK inhibition 
abrogates myeloproliferative 
disease in Nf1 mutant mice
Tiffany Chang, Kimberly Krisman, 
Emily Harding Theobald, Jin Xu, Jon 
Akutagawa, Jennifer O. Lauchle, Scott 
Kogan, Benjamin S. Braun, and Kevin 
Shannon
jci.me/63193

Hyperactivation of MAPK/ERK signaling cascades  drives pathogenesis 
in neurofibromatosis

neurofibromatosis type 1 (NF1) is an inherited 
disorder caused by mutations in NF1 that result in 
the formation of nervous tissue tumors (neurofi-
bromas) in the skin, subcutaneous tissue, and the 
cranial and spinal root nerves. Additionally, NF1 
patients are predisposed to juvenile myelomono-
cytic leukemia (JMML) and malignant peripheral 
nerve sheath tumors (MPNSTs). NF1 encodes 
neurofibromin, a GTPase-activating protein 
(GAP) that negatively regulates RAS signaling. 
Consequently, diseased cells exhibit hyperactiva-
tion of RAS/RAF/MEK/ERK pathways. In this issue 
of the JCI, three research groups report that this 
hyperactivation is critical to the pathogenesis of 
NF1-associated disease. 

By performing transcriptome analyses of mouse 
and human neurofibromas and MPNSTs, Walter 
Jessen et al. demonstrated that loss of nega-
tive regulators of RAS/RAF/MEK/ERK signaling 
cascades and sustained ERK signaling are hallmarks 
of NF1-associated tumors. Treatment with a highly 
specific MEK inhibitor (PD0325901) reduced the 
growth of genetic and xenograft models of MPNST 
in mice. These data demonstrate that deregulation 
of ERK signaling contributes to NF1-associated 
peripheral nerve tumors.

To address the role of hyperactive RAS signaling in 
the development of NF1-associated myeloprolifera-
tive disease, Karl Staser et al. disrupted expression 
of Erk1/2 in Nf1-deficient mice, a model of JMML. 

They found that loss of Erk1/2 reduced granulocyte 
and monocyte production in vivo and prevented 
hematopoietic stem and progenitor cell (HPSC) 
proliferation in vitro. Further, loss of Erk1/2 in bone 
marrow cells that also have a disruption of Nf1 pre-
vented development of myeloproliferative disease 
in mice. These results indicate that ERK1/2 signaling 
is critical to the development of NF1-associated 
myeloproliferative disease.

Tiffany Chang et al. characterized the effects of Nf1 
deficiency on immature hematopoietic populations 
in mice. In this study, loss of Nf1 resulted in expan-
sion of immature and lineage-committed myelo-
erythroid progenitors and ineffective erythropoiesis. 
Treatment with the MEK inhibitor PD0325901 

enhanced erythropoiesis, induced a decrease in 
leukocyte counts, and blocked extramedullary 
hematopoiesis. Genetic analysis of treated hemato-
poietic cells revealed that MEK inhibition modulated 
proliferation and differentiation of Nf1-deficient 
cells rather than inducing cell death. This study 
demonstrates that MEK inhibition selectively blocks 
NF1-associated defects in hematopoiesis.

Taken together, the results of these three studies 
demonstrate a critical role for MAPK/ERK signaling 
in the pathogenesis of NF1. Additionally, they pro-
vide a rationale for testing MEK and ERK inhibitors 
in neurofibromatosis patients.
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Kidney stone disease occurs when 
solid crystals — most often of cal-
cium oxalate (CaOx) — form within 
the urine. In addition to potentially 
lodging within the urinary tract and 
blocking flow, kidney stones are 
associated with inflammation that 
can lead to tissue damage. In this 
article, Shrikant Mulay et al. find 
that CaOx crystals can induce the 

production of the cytokine IL-1 from dendritic cells — specifically, mononuclear 
phagocytes that live within the kidney. Delving into the mechanism of this 
effect, the authors showed that the secretion of IL-1 relied upon activation of a 
cellular signaling complex called the NLRP3 inflammasome. 

Research | Editor’s Picks

inflammation

endocrinology

No stone unturned: 
inflammation in kidney stone disease

Mice genetically deficient in components of the NLRP3 inflammasome 
demonstrated reduced inflammation and tissue damage following induced 
oxalate nephropathy, and similar observations were made in mice in which the 
population of dendritic cells had been specifically depleted. Importantly, Mulay 
et al. showed that pharmacologically blocking the IL-1 receptor could prevent 
CaOx crystal–induced renal failure in mice, which suggests that this may be 
a promising therapeutic target in the human disease. Image shows Pizzolato 
stain of crystals inside tubular epithelial cells and the renal interstitium.

Calcium oxalate crystals induce renal inflammation by 
nLrP3-mediated IL-1β secretion
Shrikant R. Mulay, Onkar P. Kulkarni, Khader V. Rupanagudi, Adriana Migliorini, 
Murthy N. Darisipudi, Akosua Vilaysane, Daniel Muruve, Yan Shi, Fay Munro, 
Helen Liapis, and Hans-Joachim Anders    jci.me/63679

Central signaling by thyroid hormone 
mediates cardiovascular responses
thyroid hormone action results in a myriad of 
responses; it regulates metabolic rate, cardio-
vascular function, and some developmental 
processes. These variable effects are related in 
part to tissue-specific expression of the thyroid 
hormone receptor isoforms. Recently, it has also 
become apparent that thyroid hormone may exert 
some of its effects indirectly by signaling to cells 
in the central nervous system. 

Jens Mittag et al. investigated the phenotype of 
a mouse model harboring a point mutation in 
the thyroid hormone receptor α1 and discov-
ered that they had a reduction in the number 
of parvalbumin-expressing neurons in the 
hypothalamus. Furthermore, these novel thyroid 
hormone–responsive cells were sensitive to 
thyrotropin-releasing hormone and temperature, 
suggesting that they may serve as an integration 
point for many peripheral signals. Mittag et al. 
generated mice with selective ablation of these 
neurons and found that they were hypertensive 
and exhibited temperature-dependent tachycar-
dia. These findings suggested that this population 

of neurons is critical to relaying central signals to 
the cardiovascular system.

In the accompanying commentary, Douglas Forrest 
and Jürgen Wess emphasize the developmental 
implications of this finding in terms of our under-
standing of the link between congenital hypothy-
roidism and cardiovascular disease later in life.

Thyroid hormone is required for 
hypothalamic neurons regulating 
cardiovascular functions
Jens Mittag, David J. Lyons, Johan Sällström,  
Milica Vujovic, Susi Dudazy-Gralla, Amy Warner, 
Karin Wallis, Anneke Alkemade, Kristina Nordström,  
Hannah Monyer, Christian Broberger, Anders Arner, 
and Björn Vennström    jci.me/65252

  related Commentary
a heartfelt response: new thyroid 
hormone–sensitive neurons in the 
hypothalamus
Douglas Forrest and Jürgen Wess    
jci.me/67448
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Lithium restores neurogenesis 
and improves cognition 
in Down syndrome mice

Down syndrome (DS), a neurodevelopmental disorder caused by trisomy of 
chromosome 21, is the leading cause of inherited intellectual disability. The 
brains of patients with DS exhibit suboptimal neural network architecture and 
altered synaptic communication, resulting in cognitive deficits in language, verbal 
and spatial learning, and memory that manifest at different ages. Children and 
adolescents with DS frequently have impaired spatial associative memory that 
is associated with hippocampal dysfunction. Mouse models of DS recapitulate 
many of the structural and cognitive defects that are associated with the human 
disease. Studies in these animals have indicated that DS-associated cognitive 
dysfunction is associated with changes in synaptic connectivity and altered neu-
rogenesis in the subventricular zone (SVZ) and the hippocampal dentate gyrus 
(DG). Adult DG neurogenesis has previously been shown to play an essential role 
in information processing and hippocampal-dependent learning and memory in 
rodents, suggesting that hippocampal deficits in DS humans may be a result of 
loss of adult DG neurogenesis. In this issue, Andrea Contestabile et al. assessed 
the effects of lithium, a clinically utilized drug, on the restoration of neurogenesis 
and cognitive function in a mouse model of DS. They demonstrate that lithium 
restores adult neurogenesis in the DG to physiological levels and that this en-
hanced neurogenesis improves synaptic plasticity. Further, DS mice treated with 
lithium showed significant improvement in tasks measuring long-term explicit 
memory. Contestabile and colleagues found that lithium restores neurogenesis 
by increasing neural precursor cell (NPC) proliferation through activation of the 
Wnt/β-catenin pathway. These findings show that restoration of hippocampal 
neurogenesis in mice rescues hippocampal plasticity and memory and indicate 
that adult neurogenesis is a potential therapeutic target for the alleviation of 
cognitive deficits in DS patients.

Lithium rescues synaptic plasticity and memory 
in Down syndrome mice
Andrea Contestabile, Barbara Greco, Diego Ghezzi, Valter Tucci, Fabio Benfenati, 
and Laura Gasparini    jci.me/64650

Stem cell–derived 
dopaminergic neuron 
replacement therapy in 
parkinsonian macaques
Parkinson’s disease, a progressive neurodegenerative disorder, is char-
acterized by the loss of dopaminergic neurons within the striatum. The 
development of a cell-based therapy for the replacement of dopaminergic 
neurons has been a long-term goal in Parkinson’s disease research. In this 
issue, Takuya Hayashi et al. derived dopaminergic neurons from mesenchy-
mal stem cells (MSCs) harvested from macaque bone marrow aspirates. 
The ex vivo–differentiated neurons expressed markers of A9 dopaminergic 
neurons and released dopamine upon depolarization in vitro. Parkinsonism 
was induced in the donor macaques by chemical lesion of the striatum, and 
the MSC-derived neurons were used for autologous striatal transplants at 
the site of the lesion. The animals that received the transplants showed 
gradual improvement in motion behaviors up to 8 months after they re-
ceived the graft. Using positron emission tomography scans in conjunction 
with a 11C-labeled dopamine analogue, Hayashi and colleagues demonstrat-
ed that expression of the dopamine transporter remained above baseline in 

transplanted animals for 7 
months. The engraftment 
of MSC-derived neurons 
appeared to be relatively 
safe, as the engrafted cells 
did not exhibit tumori-
genicity and were able to 
remain at the transplant 
site for at least 9 months. 
This system offers several 
advantages over current 
allograft systems using 
fetal tissue, in terms of 

the ethical, social, and political implications. Additionally, bone marrow–
derived MSC transplants have previously been shown to be safe in human 
patients. These results indicate that autologous MSC-derived dopaminergic 
neurons may be a safe and potentially effective therapy for restoring motor 
function in Parkinson’s disease.

autologous mesenchymal stem cell–derived dopaminergic 
neurons function in parkinsonian macaques
Takuya Hayashi, Shohei Wakao, Masaaki Kitada, Takayuki Ose, Hiroshi Watabe, 
Yasumasa Kuroda, Kanae Mitsunaga, Dai Matsuse, Taeko Shigemoto, Akihito 
Ito, Hironobu Ikeda, Hidenao Fukuyama, Hirotaka Onoe, Yasuhiko Tabata, and 
Mari Dezawa     jci.me/62516
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the worldwide obesity epidemic has underscored 
the need to elucidate the molecular basis of obesity 
as well as to develop novel treatments for this 
condition. Unlike white adipose tissue, which stores 
energy and is positively correlated with a high body 
mass index (BMI), brown adipose tissue (BAT) 
is inversely correlated with BMI and consumes 
energy through thermogenesis. BAT transplanta-
tion to treat obesity and metabolic dysfunction 
is conceptually attractive; however, previous BAT 
transplantation models could only be sustained for 
a few weeks, and the effects of transplantation on 
metabolic homeostasis have not been established. 
Kristin Stanford et al. tested the hypothesis that 
BAT is a fundamental regulator of glucose homeo-
stasis by transplanting BAT from 12 week-old male 
donor mice into the visceral cavity of age-matched 

tight regulation of blood sugar levels is achieved through the action 
of the hormone insulin, which promotes the uptake of sugar in peripheral 
tissues and suppresses the production of sugar, a process called gluco-
neogenesis, in the liver. Defects in this system — the loss of insulin or the 
development of insulin insensitivity — result in diabetes. Recent research 
has shown that chronic inflammation promotes insulin resistance and, in 
turn, that chronically high glucose levels can drive inflammation. To better 
understand the link between inflammation and glucose homeostasis, 
Kristopher Stanya et al. studied the role of the antiinflammatory cytokine 
IL-13 in two strains of mice with differential baseline rates of inflam-
mation and metabolic disease. In both strains, loss of IL-13 expression 
resulted in increased susceptibility to hyperglycemia, glucose intolerance, 
and insulin resistance. This effect was directly related to dysregulation of 
gluconeogenic genes in the liver. The researchers found that IL-13, which 
may be released from many types of immune cells, had a direct effect on 
hepatocyte gene expression that required the STAT3 signaling cascade. 
These findings suggest that IL-13 has an unexpected role in the regulation 

male recipient mice. Eight weeks after transplant, 
the recipient mice showed improvements in glucose 
tolerance compared with sham-operated mice, 
mice receiving a matched-weight glass bead, and 
mice receiving white adipose tissue (WAT). At 12 
weeks after transplant, the recipient mice showed 
a significant improvement in insulin sensitivity and 
a reduction in body weight and fat mass. Total lean 
body mass and food intake were unaltered, while 
energy expenditure was significantly increased. To 
determine whether BAT transplant could improve 
glucose homeostasis in obese mice, Stanford and 
colleagues performed BAT transplants on mice that 
had been fed a high-fat diet for 6 weeks prior to 
transplant. BAT transplant in obese mice showed a 
dose-dependent improvement in metabolic profile. 
Mice receiving BAT had a significant increase in 

circulating levels of norepinephrine, FGF21, and IL-6, 
all of which under certain conditions can be associ-
ated with improved glucose homeostasis. Further, 
loss of BAT-derived IL-6 blocked BAT-associated 
metabolic improvement. These results demonstrate 
that BAT improves glucose metabolism in an 
IL-6–dependent manner and indicate that BAT is 
a potentially important therapeutic target for the 
treatment of obesity-related diseases.

Brown adipose tissue regulates glucose 
homeostasis and insulin sensitivity
Kristin I. Stanford, Roeland J.W. Middelbeek, Kristy 
L. Townsend, Ding An, Eva B. Nygaard, Kristen M. 
Hitchcox, Kathleen R. Markan, Kazuhiro Nakano, 
Michael F. Hirshman, Yu-Hua Tseng, and Laurie J. 
Goodyear     jci.me/62308

Brown fat transplants improve mouse metabolism

Research | Editor’s Picks

A role for IL-13 in glucose production
of glucose homeostasis beyond its modulation of inflammation; moreover, 
as explained by Mariana Machado et al. in the accompanying commentary, 
IL-13 may be a useful therapeutic target for treatment of diabetes and 
metabolic syndrome. 

Direct control of hepatic glucose production   
by interleukin-13 in mice
Kristopher J. Stanya, David Jacobi, Sihao Liu, Prerna Bhargava, Lingling 
Dai, Matthew R. Gangl, Karen Inouye, Jillian L. Barlow, Yewei Ji, Joseph P. 
Mizgerd, Ling Qi, Hang Shi, Andrew N.J. McKenzie, and Chih-Hao Lee     
jci.me/64941

  related Commentary
The benefits of restraint: a pivotal role for IL-13 in 
hepatic glucose homeostasis
Mariana Verdelho Machado, Yiping Yang, and Anna Mae Diehl        
jci.me/67238
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Micrornas in cardiovascular disease: 
from pathogenesis to prevention and 
treatment 
Daniel Quiat and Eric N. Olson

Genetic mutations and mechanisms in 
dilated cardiomyopathy 
Elizabeth M. McNally, Jessica R. Golbus, and Megan 
J. Puckelwartz

adaptive immunity in atherogenesis: 
new insights and therapeutic approaches 
Andrew H. Lichtman, Christoph J. Binder, Sotirios 
Tsimikas, and Joseph L. Witztum 

Signaling effectors underlying  
pathologic growth and remodeling of  
the heart 
Jop H. van Berlo, Marjorie Maillet, and  
Jeffery D. Molkentin

Series editor: eugene Braunwald

Translating cardiovascular 
science into improved care

review Series

Cardiovascular disease is the leading cause of death in industrialized nations. 
In this month’s issue of the JCI, the Cardiology series explores selected areas 
of cardiovascular research that show promising translational potential. In an 
overview of the series, Eugene Braunwald shares his perspective on progress 
in cardiovascular science through the years and discusses emerging areas that 
may soon translate into clinical advances. Areas of interest include therapeutic 
antagomirs targeting cardiac microRNAs, the genetic basis of cardiomyopa-
thies and cardiac arrhythmias, the role of chronic inflammation in atheroscle-
rosis, and S-nitrosylation in vasodilatation, as well as emerging approaches to 
treat heart failure, such as gene therapy, stem cell regeneration, therapeutics 
that restore normal calcium cycling, and interventions to reduce reperfusion 
injury following myocardial infarction. Advances stemming from these ongo-
ing research efforts may soon be poised to improve the clinical management of 
cardiovascular disease.

Cardiovascular science: opportunities for translating research into improved care 
Eugene Braunwald    jci.me/67541

Calcium cycling proteins and heart 
failure: mechanisms and therapeutics 
Andrew R. Marks 

Potential of gene therapy as a  
treatment for heart failure 
Roger J. Hajjar 

regenerating new heart with stem cells 
Piero Anversa, Jan Kajstura, Marcello Rota, and 
Annarosa Leri 
new approaches under development:  
cardiovascular embryology applied to 
heart disease 
Karl Degenhardt, Manvendra K. Singh, and  
Jonathan A. Epstein

Cardiology

Molecular and genetic basis of  
sudden cardiac death 
Alfred L. George Jr. 

Induced pluripotent stem cell–derived 
cardiomyocytes in studies of inherited 
arrhythmias 
Silvia G. Priori, Carlo Napolitano, Elisa Di Pasquale, 
and Gianluigi Condorelli 

Myocardial ischemic-reperfusion  
injury: a neglected therapeutic target 
Derek J. Hausenloy and Derek M. Yellon 
S-nitrosylation: integrator of  
cardiovascular performance and 
oxygen delivery 
Saptarsi M. Haldar and Jonathan S. Stamler 
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Studying arrhythmias in   
iPS-derived cardiomyocytes
technological advances that enable reprogramming human somatic cells 
into induced pluripotent stem cells (iPSs) offer a unique opportunity to study 
disorders in the context of a patient’s own genetic background. A few recent 
studies of inherited arrhythmias have used cardiomyocytes derived from iPSs, 
and Silvia Priori et al. review how these complement and contrast with in vitro 
experiments and animal model of arrhythmogenesis. Their review focuses on 
results achieved by iPS investigations in arrhythmia syndromes and examines 
remaining challenges to be addressed before the use of iPS-derived myocytes 
becomes part of personalized management of inherited arrhythmias.

Induced pluripotent stem cell–derived cardiomyocytes  
in studies of inherited arrhythmias
Silvia G. Priori, Carlo Napolitano, Elisa Di Pasquale, and Gianluigi Condorelli    
jci.me/62838

Many pathological conditions that target the heart induce hypertrophic 
growth by enlarging individual cardiac myocytes, which can boost cardiac 
pump function and decrease ventricular wall tension. While initially such 
cardiac hypertrophic growth is often compensatory, these changes become 
maladaptive in the long term. Jeffery Molkentin and colleagues review 
emerging therapeutic strategies based on molecular and genetic studies of 
the intracellular signaling pathways that are central to pathologic cardiac 
remodeling and hypertrophy. Their discussion focuses on emerging thera-
peutic targets that are readily translatable based on available pharmaco-
logic agents, which could soon be evaluated in human clinical trials.

Signaling effectors underlying pathologic growth 
and remodeling of the heart
Jop H. van Berlo, Marjorie Maillet, and Jeffery D. Molkentin    jci.me/62839

improved understanding of the molecular basis of myocardial dys-
function, along with advances in gene transfer technology, make 
gene therapy a promising treatment option for heart failure. A re-
view by Roger Hajjar discusses the need to develop new therapeutic 
approaches in heart failure and how gene therapy has emerged 
as a viable option, particularly based on the recent completion of 
a phase II trial targeting the sarcoplasmic/endoplasmic reticulum 
Ca2+ ATPase pump (SERCA2a). He summarizes how cardiovascular 
gene therapy has benefitted from recent advances in vector tech-
nology as well as how continued studies of the molecular basis of 
myocardial dysfunction may soon place heart failure within reach 
of gene therapy.

Potential of gene therapy as a treatment 
for heart failure
Roger J. Hajjar    jci.me/62837

Signaling pathways 
in pathologic cardiac 
remodeling and hypertrophy

Gene therapy as a possible 
treatment for heart failure
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Recent evidence has implicated microRnAs in 
the regulation of multiple pathways controlling 
cardiovascular risk factors, including hyperten-
sion, hyperlipidemia, obesity, and diabetes. Daniel 
Quiat and Eric Olson review the latest genetic and 
pharmacological evidence, which indicates roles 
for several microRNAs in regulating cardiovascular 
disease pathogenesis in model systems. They 
discuss how an improved understanding of the 
function of microRNAs in cardiovascular disease 
risk is expanding the view of genetic mechanisms 
of disease and may help inform the development 
of innovative therapeutic strategies, such as mi-
metic microRNAs and antagomirs directed toward 
specific microRNA targets.

Micrornas in cardiovascular disease: 
from pathogenesis to prevention and 
treatment
Daniel Quiat and Eric N. Olson    jci.me/62876

innovative therapeutic approaches on the horizon for heart 
disease have been influenced by insights into the mechanisms of 
cardiovascular development. Research on stem cells, the cardiomyo-
cyte lineage, and the interactions of the myocardium and epicardium 
have suggested new opportunities and strategies to repair cardiac 
injury. Karl Degenhardt et al. summarize recent research in heart 
development that may elucidate potential myocardial progenitor 
cells in the adult heart. They discuss a model whereby progenitor 
cells in the epicardium, the lining surrounding the myocardium, 
might be stimulated to serve as myocardial progenitor cells, drawing 
parallels from progenitor cell differentiation during development and 
exploring unanswered questions surrounding the potential of adult 
epicardial cells to differentiate into cardiomyocytes.

new approaches under development: cardiovascular 
embryology applied to heart disease
Karl Degenhardt, Manvendra K. Singh, and Jonathan A. Epstein   
 jci.me/62884

Cardiac development and its 
application to heart disease

Understanding genetic mutations 
underlying cardiomyopathy
Cardiomyopathy, one of the leading causes of congestive heart failure, is fre-
quently associated with genetic mutations. Elizabeth McNally and colleagues 
review the current understanding of genetic mutations associated with hyper-
trophic and dilated cardiomyopathies and the mechanisms of pathogenesis. 
While mutations in two genes account for the majority of cases of inherited 
hypertrophic cardiomyopathy, dilated cardiomyopathy is far more genetically 
heterogeneous, with mutations in genes encoding cytoskeletal, nucleoskeletal, 
mitochondrial, and calcium-handling proteins. Their article highlights how 
these divergent mutations contribute to inherited dilated cardiomyopathy and 
the utility of genetic diagnosis to identify patients at risk for congestive heart 
failure and arrhythmia.

Genetic mutations and mechanisms in dilated cardiomyopathy
Elizabeth M. McNally, Jessica R. Golbus, and Megan J. Puckelwartz    jci.me/62862

Targeting microRNAs in cardiovascular disease
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Cardiac calcium 
cycling and its 
disruption in 
heart failure
Calcium-dependent signaling determines the 
force of cardiac muscle contraction. In failing heart, 
the release and reuptake of intracellular calcium is 
profoundly altered, resulting in impaired contractil-
ity and fatal cardiac arrhythmias. Andrew Marks 
reviews the mechanisms of calcium cycling and key 
calcium cycling defects that occur in heart failure. 
Marks highlights evidence that dysregulation of 
the ryanodine receptor 2, cardiac (RyR2) and the 
sarcoplasmic/endoplasmic reticulum Ca2+ ATPase 
2a (SERCA2a)/phospholamban complex function-
ally collaborate to deplete calcium in the sarco-
plasmic reticulum and disrupt calcium cycling in 
failing hearts. His article further discusses emerging 
therapeutic opportunities for heart failure based on 
restoration of calcium cycling in heart.

Calcium cycling proteins and heart 
failure: mechanisms and therapeutics
Andrew R. Marks    jci.me/62834

S-nitrosylation in the 
cardiovascular system
the primary function of the cardiovascular 
system is to delivery oxygen to tissues. Saptarsi 
Halder and Jonathan Stamler review evidence that 
nitric oxide, a gaseous signal transmitter that signals 
predominantly through the formation of S-nitrosothi-
ol posttranslational modifications in target proteins, 
functions coordinately with the regulation of oxygen 
in the cardiovascular system. They review the molecu-
lar mechanisms that regulate S-nitrosylation and its 
control of oxygen sensing, delivery, and utilization in 
the cardiovascular system. Further, they discuss how 
dysregulated S-nitrosylation might perturb oxygen 
homeostasis in cardiovascular diseases and how un-
derstanding S-nitrosylation could shed light on new 
therapeutic opportunities in cardiovascular medicine.

S-nitrosylation: integrator of 
cardiovascular performance and 
oxygen delivery
Saptarsi M. Haldar and Jonathan S. Stamler    
jci.me/62854

The genetic basis of sudden cardiac death
the abrupt cessation of cardiac function due to impaired heart rhythm can cause sudden cardiac death 
at any age. A mechanistic understanding of cardiac arrhythmia disorders has emerged from studies of 
heart electrophysiology, the molecular physiology of cardiac ion channels, tissue changes associated 
with cardiac arrhythmias, and genetic susceptibility to arrhythmia. In his review, Alfred George Jr. dis-
cusses the current understanding of the mechanisms responsible for sudden cardiac death, with an em-
phasis on monogenic arrhythmia syndromes. His article highlights how abnormal ionic currents can lead 
to disrupted heart rhythm. Further, he discusses common causal mutations in congenital arrhythmia 
syndrome as well as rare mutations associated with sudden cardiac death in children and young adults.

Molecular and genetic basis of sudden cardiac death
Alfred L. George Jr.    jci.me/62928

The role of the adaptive immune system   
in atherogenesis 

Atherosclerosis is a common disorder that is a major risk factor for cardiovascular disease. In recent 
years, remarkable advances have improved our understanding of the cellular and molecular events that 
lead to development of hardening in the arteries. Andrew Lichtman et al. review recent evidence dem-
onstrating the contribution of the immune system to all phases of atherogenesis and the inflammatory 
reactions that occur following the trapping and oxidation of LDL (OxLDL) in the innermost layer of the 
vasculature. They discuss how advances in our understanding of adaptive immune responses to these 
events has helped to clarify the role of inflammation in atherogenesis and present new opportunities for 
diagnostic modalities and novel therapeutic targets.

adaptive immunity in atherogenesis: new insights and therapeutic approaches
Andrew H. Lichtman, Christoph J. Binder, Sotirios Tsimikas, and Joseph L. Witztum    jci.me/63108
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Can stem cells  
regenerate   
myocardial tissue?
Piero Anversa and colleagues review current 
concepts underlying regeneration of myocardial 
tissue, with an emphasis on the regeneration 
potential of the adult human heart and the 
underlying mechanisms. They discuss evidence 
for an emerging model that the heart is not a 
postmitotic organ but instead has a self-renewing 
potential driven by a resident stem cell compart-
ment that is responsible for tissue homeostasis 
and cardiac repair following injury. In addition, they 
highlight studies showing that hematopoietic stem 
cells possess the ability to transdifferentiate and 
acquire the cardiomyocyte, vascular endothelial, 
and smooth muscle cell lineages. Anversa et al. 
suggest that these stem cells may someday be used 
therapeutically to reverse chronic heart failure. 

heart attack, also known as myocardial 
infarction,is a major cause of death worldwide. 
During a heart attack, the first treatment priority 
is to reduce myocardial ischemic injury, which is 
caused by reduced blood flow to the heart, and to 
limit the infarction size by myocardial reperfusion 
using primary percutaneous coronary interven-
tion. However, this process of restoring blood flow 
through reperfusion can also cause cardiomyo-
cyte death and cardiac injury. Derek Hausenloy 
and Derek Yellon summarize the mechanisms 
underlying myocardial ischemic-reperfusion 
injury and the urgent need for new treatment 
modalities. They focus on several new thera-
peutic strategies under investigation that may 
potentially improve clinical outcomes for acute 
myocardial infarction patients. The accompanying 
schematic illustrates how reduced oxygen and 

A critical therapeutic target: myocardial ischemic-reperfusion injury

a subsequent restoration of blood flow results 
in the biochemical and metabolic changes that 
underlie myocardial ischemia-reperfusion injury.

The figure depicts lineage tracing strategies that use 
a fluorescent reporter gene to mark cardiac stem 
cells and their progeny.

regenerating new heart with stem cells
Piero Anversa, Jan Kajstura, Marcello Rota, and 
Annarosa Leri    jci.me/63068

Myocardial ischemia-reperfusion 
injury: a neglected therapeutic target
Derek J. Hausenloy and Derek M. Yellon   
jci.me/62874
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ACE polymorphisms and the  
evolution of eQTL analysis
Angiotensin i–converting enzyme (ACE) converts angiotensin I into the vasoac-
tive and aldosterone-stimulating peptide angiotensin II (AII) and degrades 
bradykinin, a potent vasodilator, into inactive peptides. ACE levels have proven 
to be remarkably stable when measured repeatedly in a single patient, but large 
interindividual differences have made it difficult to establish a normal reference 
interval. In 1990, researchers led by Florent Soubrier demonstrated that an 
insertion/deletion (I/D) polymorphism in ACE functions as a quantitative trait 
locus (QTL) and accounts for half the variance in serum enzyme levels between 
individuals. In this issue, Soubrier reflects on his original findings and the 
search for ACE-mediated effects on cardiovascular and kidney disease. He also 
discusses how technological advances, such as genome-wide SNP genotyping, 
microarray and RNAseq transcript analyses, and proteomics, are now allowing 
researchers to elucidate expression QTLs (eQTLs). These eQTL analyses will be 
essential to understanding the complex relationship between genetic variation 
and human disease.

From an aCE polymorphism to genome-wide searches 
for eQTL
Florent Soubrier    jci.me/66618

conversations with giants in medicine

Eugene Braunwald
JCI editor at large ushma neill recently sat down 
with leading cardiologist Eugene Braunwald to 
discuss his career and accomplishments. In this 
in-depth interview, Braunwald details his family’s 
flight from Austria following the Nazi invasion, the 
educational experiences that shaped him, and his 
chance introduction to the science of cardiology. 
During his distinguished career, Braunwald has 
combined groundbreaking research with patient 
care, he was the first to describe hypertrophic 
cardiomyopathy, and his work provided important 
insight into the nature of ischemia that may occur 
during a heart attack. He has also shown tremen-
dous commitment to training and postgradu-
ate education. Among his many publications, 
Braunwald’s Heart Disease, first published in 1980, 
remains a definitive cardiology textbook.

jci.me/67778

hindsight
a D V E r T I S E M E n T
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