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Kimryn Rathmell, m.D., Ph.D., associate Editor, is the  
Alexander Professor for Translational Research at the 
University of North Carolina Lineberger Comprehensive 
Cancer Center, where she is an Associate Professor in the 
Department of Medicine, Division of Hematology and  
Oncology. She also holds joint appointments in the  
Department of Genetics and the Department of Urology. 
Dr. Rathmell is a medical oncologist focused on renal cell 

carcinoma (RCC), and she works as a physician-scientist focused on understand-
ing the relationships between genetic events in the kidney and RCC tumorigenesis 
and prognosis, as well as the development of novel therapeutic strategies. Her pro-
gram investigates the key genetic and molecular events contributing to the progres-
sion of this disease, using animal models and human tissue studies to define these 
events. Her work to molecularly stratify RCC according to proteomic or genetic 
expression has led to a new appreciation of the heterogeneity of this cancer and has 
spurred several new projects looking at novel functional imaging strategies using 
FDG-PET imaging, dynamic-phase MRI, enhancement CT, and contrast-enhanced 
ultrasound. She works extensively with surgical colleagues on neoadjuvant, tissue 
studies, and imaging- based studies of kidney cancers. She serves as a team leader on 
the Cancer Genome Atlas to characterize clear cell and papillary renal cell carcinoma 
and co-leads the chromophobe renal cell carcinoma working group. Dr. Rathmell 
is also very involved in the American Society of Clinical Oncology as a member of 
the Ethics Committee. She is a member of the American Society for Clinical Invest-
igation, and was recently elected to the ASCI Council (2014–2017).
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Research articles in the 
current issue of the JCI

Ang II–treated cardiomyocytes

Cardiology
apolipoprotein O is mitochondrial and promotes lipotoxicity in heart
Annie Turkieh, Céline Caubère, Manon Barutaut, Franck Desmoulin, Romain Harmancey, Michel Galinier, Matthieu Berry, Camille Dambrin, Carlo Polidori,  
Louis Casteilla, François Koukoui, Philippe Rouet, and Fatima Smih    http://jci.me/74668

Cardiac fibroblast–derived microRNa passenger strand-enriched exosomes 
mediate cardiomyocyte hypertrophy
Claudia Bang, Sandor Batkai, Seema Dangwal, Shashi Kumar Gupta, Ariana Foinquinos, Angelika Holzmann,  
Annette Just, Janet Remke, Karina Zimmer, Andre Zeug, Evgeni Ponimaskin, Andreas Schmiedl, Xiaoke Yin,  
Manuel Mayr, Rashi Halder, Andre Fischer, Stefan Engelhardt, Yuanyuan Wei, Andreas Schober, Jan Fiedler,  
and Thomas Thum    http://jci.me/70577

With related Commentary by Ciro Indolfi and antonio Curcio

     more, p. 7

Cell biology
Ciliopathy proteins regulate paracrine signaling by modulating proteasomal degradation of mediators
Yangfan P. Liu, I-Chun Tsai, Manuela Morleo, Edwin C. Oh, Carmen C. Leitch, Filomena Massa, Byung-Hoon Lee, David S. Parker, Daniel Finley, Norann A. Zaghloul, 
Brunella Franco, and Nicholas Katsanis    http://jci.me/71898

Clinical medicine
Efficient phagocytosis and laccase activity affect the outcome of HIV-associated cryptococcosis
Wilber Sabiiti, Emma Robertson, Mathew A. Beale, Simon A. Johnston, Annemarie E. Brouwer, Angela Loyse, Joseph N. Jarvis, Andrew S. Gilbert,  
Matthew C. Fisher, Thomas S. Harrison, Robin C. May, and Tihana Bicanic    http://jci.me/72950

With related Commentary by John R. Perfect

     more, p. 8

Endocrinology
Development of a conditionally immortalized human pancreatic β cell line
Raphaël Scharfmann, Severine Pechberty, Yasmine Hazhouz, Manon von Bülow, Emilie Bricout-Neveu, Maud Grenier-Godard, 
Fanny Guez, Latif Rachdi, Matthias Lohmann, Paul Czernichow, and Philippe Ravassard    http://jci.me/72674

     more, p. 8

autophagy-regulating TP53INP2 mediates muscle wasting and is repressed in diabetes
David Sala, Saška Ivanova, Natàlia Plana, Vicent Ribas, Jordi Duran, Daniel Bach, Saadet Turkseven, Martine Laville, Hubert Vidal, Monika Karczewska-Kupczewska, 
Irina Kowalska, Marek Straczkowski, Xavier Testar, Manuel Palacín, Marco Sandri, Antonio L. Serrano, and Antonio Zorzano    
http://jci.me/72327

Human pancreatic β cells
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Research articles in the current issue of the JCI

Vascular rarefaction mediates whitening of brown fat in obesity
Ippei Shimizu, Tamar Aprahamian, Ryosuke Kikuchi, Ayako Shimizu, Kyriakos N. Papanicolaou,  
Susan MacLauchlan, Sonomi Maruyama, and Kenneth Walsh     
http://jci.me/71643

     more, p. 8

Genetics
Testicular differentiation factor SF-1 is required for human spleen development
David Zangen, Yotam Kaufman, Ehud Banne, Ariella Weinberg-Shukron, Abdulsalam Abulibdeh, Benjamin P. Garfinkel, Dima Dweik, Moein Kanaan, Núria Camats, 
Christa Flück, Paul Renbaum, and Ephrat Levy-Lahad    http://jci.me/73186

     more, p. 7

Hematology
Platelet-derived S100 family member myeloid-related protein-14 regulates thrombosis
Yunmei Wang, Chao Fang, Huiyan Gao, Matthew L. Bilodeau, Zijie Zhang, Kevin Croce, Shijian Liu, Toshifumi Morooka, Masashi Sakuma, Kohsuke Nakajima, Shuichi Yoneda, 
Can Shi, David Zidar, Patrick Andre, Gillian Stephens, Roy L. Silverstein, Nancy Hogg, Alvin H. Schmaier, and Daniel I. Simon    http://jci.me/70966

Hepatology
Hepatic nuclear corepressor 1 regulates cholesterol absorption through a TRβ1-governed pathway
Inna Astapova, Preeti Ramadoss, Ricardo H. Costa-e-Sousa, Felix Ye, Kaila A. Holtz, Yingxia Li, Michele W. Niepel, David E. Cohen, and Anthony N. Hollenberg    
http://jci.me/73419

Immunology
CamK4-dependent activation of aKT/mTOR and CREm-α underlies 
autoimmunity-associated Th17 imbalance
Tomohiro Koga, Christian M. Hedrich, Masayuki Mizui, Nobuya Yoshida, Kotaro Otomo, Linda A. Lieberman,  
Thomas Rauen, José C. Crispín, and George C. Tsokos    http://jci.me/73411

methyltransferase G9a regulates T cell differentiation during murine intestinal inflammation
Frann Antignano, Kyle Burrows, Michael R. Hughes, Jonathan M. Han, Ken J. Kron, Nadia M. Penrod, Menno J. Oudhoff, Steven Kai Hao Wang, Paul H. Min,  
Matthew J. Gold, Alistair L. Chenery, Mitchell J.S. Braam, Thomas C. Fung, Fabio M.V. Rossi, Kelly M. McNagny, Cheryl H. Arrowsmith, Mathieu Lupien,  
Megan K. Levings, and Colby Zaph    http://jci.me/69592

     more, p. 10

Coinhibitory receptor PD-1H preferentially suppresses CD4+ T cell–mediated immunity
Dallas B. Flies, Xue Han, Tomoe Higuchi, Linghua Zheng, Jingwei Sun, Jessica Jane Ye, and Lieping Chen    http://jci.me/74589

With related Commentary by yang Liu

     more, p. 10

CXCL11-dependent induction of FOXP3-negative regulatory T cells suppresses autoimmune 
encephalomyelitis
Yaniv Zohar, Gizi Wildbaum, Rostislav Novak, Andrew L. Salzman, Marcus Thelen, Ronen Alon, Yiftah Barsheshet, Christopher L. Karp,  
and Nathan Karin    http://jci.me/71951

Whitening brown fat

CaMK4-mediated autoimmunity
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Research articles in the current issue of the JCI

Immunology
Hydroxycarboxylic acid receptor 2 mediates dimethyl fumarate’s protective effect in EaE
Hui Chen, Julian C. Assmann, Antje Krenz, Mahbubur Rahman, Myriam Grimm, Christian M. Karsten, Jörg Köhl,  
Stefan Offermanns, Nina Wettschureck, and Markus Schwaninger    http://jci.me/72151

     more, p. 10

PD-1 identifies the patient-specific CD8+ tumor-reactive repertoire infiltrating human tumors
Alena Gros, Paul F. Robbins, Xin Yao, Yong F. Li, Simon Turcotte, Eric Tran, John R. Wunderlich, Arnold Mixon, Shawn Farid, Mark E. Dudley, Ken-ichi Hanada,  
Jorge R. Almeida, Sam Darko, Daniel C. Douek, James C. Yang, and Steven A. Rosenberg    http://jci.me/73639

Laminins affect T cell trafficking and allograft fate
Kristi J. Warren, Daiki Iwami, Donald G. Harris, Jonathan S. Bromberg, and Bryna E. Burrell    http://jci.me/73683

Inflammation
Sphingosine-1-phosphate receptor 1 reporter mice reveal receptor  
activation sites in vivo
Mari Kono, Ana E. Tucker, Jennifer Tran, Jennifer B. Bergner, Ewa M. Turner, and Richard L. Proia    http://jci.me/71194

     more, p. 6

Metabolism
Leptin-promoted cilia assembly is critical for normal energy balance
Yu Mi Han, Gil Myoung Kang, Kyunghee Byun, Hyuk Wan Ko, Joon Kim, Mi-Seon Shin, Hyun-Kyong Kim, So Young Gil, Ji Hee Yu,  
Bonghee Lee, and Min-Seon Kim     
http://jci.me/69395

Nephrology
Intravital imaging of podocyte calcium in glomerular injury and disease
James L. Burford, Karie Villanueva, Lisa Lam, Anne Riquier-Brison, Matthias J. Hackl, Jeffrey Pippin,  
Stuart J. Shankland, and János Peti-Peterdi     
http://jci.me/71702

Type 1 angiotensin receptors on macrophages ameliorate IL-1 receptor–mediated kidney fibrosis
Jian-dong Zhang, Mehul B. Patel, Robert Griffiths, Paul C. Dolber, Phillip Ruiz, Matthew A. Sparks, Johannes Stegbauer, Huixia Jin, Jose A. Gomez,  
Anne F. Buckley, William S. Lefler, Daian Chen, and Steven D. Crowley    http://jci.me/61368

     more, p. 9

Neuroscience
Transporters mCT8 and OaTP1C1 maintain murine brain thyroid hormone homeostasis
Steffen Mayerl, Julia Müller, Reinhard Bauer, Sarah Richert, Celia M. Kassmann, Veerle M. Darras, Katrin Buder, Anita Boelen,  
Theo J. Visser, and Heike Heuer    http://jci.me/70324

monocytes expressing CX3CR1 orchestrate the development of vincristine-induced pain
Elizabeth A. Old, Suchita Nadkarni, John Grist, Clive Gentry, Stuart Bevan, Ki-Wook Kim, Adrian J. Mogg, Mauro Perretti,  
and Marzia Malcangio    http://jci.me/71389

     more, p. 9

Mapping S1P1R activation

Imaging podocyte injury
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Research articles in the current issue of the JCI

Oncology
Excess PLaC8 promotes an unconventional ERK2-dependent EmT  
in colon cancer
Cunxi Li, Haiting Ma, Yang Wang, Zhen Cao, Ramona Graves-Deal, Anne E. Powell, Alina Starchenko,  
Gregory D. Ayers, Mary Kay Washington, Vidya Kamath, Keyur Desai, Michael J. Gerdes, Lila Solnica-Krezel,  
and Robert J. Coffey    http://jci.me/71103

RIP140 increases APC expression and controls intestinal homeostasis and tumorigenesis
Marion Lapierre, Sandrine Bonnet, Caroline Bascoul-Mollevi, Imade Ait-Arsa, Stéphan Jalaguier, Maguy Del Rio, Michela Plateroti, Paul Roepman, Marc Ychou,  
Julie Pannequin, Frédéric Hollande, Malcolm Parker, and Vincent Cavailles    http://jci.me/65178

melanoma NOS1 expression promotes dysfunctional IFN signaling
Qiuzhen Liu, Sara Tomei, Maria Libera Ascierto, Valeria De Giorgi, Davide Bedognetti, Cuilian Dai, Lorenzo Uccellini, Tara Spivey, Zoltan Pos, Jaime Thomas,  
Jennifer Reinboth, Daniela Murtas, Qianbing Zhang, Lotfi Chouchane, Geoffrey R. Weiss, Craig L. Slingluff Jr., Peter P. Lee, Steven A. Rosenberg, Harvey Alter,  
Kaitai Yao, Ena Wang, and Francesco M. Marincola    http://jci.me/69611

     more, p. 12

Genetic and pharmacologic inhibition of EPHa2 promotes apoptosis in NSCLC
Katherine R. Amato, Shan Wang, Andrew K. Hastings, Victoria M. Youngblood, Pranav R. Santapuram, Haiying Chen, Justin M. Cates, Daniel C. Colvin,  
Fei Ye, Dana M. Brantley-Sieders, Rebecca S. Cook, Li Tan, Nathanael S. Gray, and Jin Chen    http://jci.me/72522

Senescence-associated SIN3B promotes inflammation and pancreatic cancer progression
Maïté Rielland, David J. Cantor, Richard Graveline, Cristina Hajdu, Lisa Mara, Beatriz de Diego Diaz, George Miller, and Gregory David    http://jci.me/72619

multifactorial ERβ and NOTCH1 control of squamous differentiation and cancer
Yang Sui Brooks, Paola Ostano, Seung-Hee Jo, Jun Dai, Spiro Getsios, Piotr Dziunycz, Günther F.L. Hofbauer, Kara Cerveny, Giovanna Chiorino,  
Karine Lefort, and G. Paolo Dotto    http://jci.me/72718

     more, p. 12

Ophthalmology
Ocular-specific ER stress reduction rescues glaucoma in murine glucocorticoid-induced glaucoma
Gulab S. Zode, Arti B. Sharma, Xiaolei Lin, Charles C. Searby, Kevin Bugge, Gun Hee Kim, Abbot F. Clark, and Val C. Sheffield    http://jci.me/69774

     more, p. 11

Virology
RSV-encoded NS2 promotes epithelial cell shedding and distal airway obstruction
Rachael M. Liesman, Ursula J. Buchholz, Cindy L. Luongo, Lijuan Yang, Alan D. Proia, John P. DeVincenzo,  
Peter L. Collins, and Raymond J. Pickles    http://jci.me/72948

Cytomegalovirus pp65 limits dissemination but is dispensable for persistence
Daniel Malouli, Scott G. Hansen, Ernesto S. Nakayasu, Emily E. Marshall, Colette M. Hughes, Abigail B. Ventura, Roxanne M. Gilbride, Matthew S. Lewis, Guangwu Xu, 
Craig Kreklywich, Nathan Whizin, Miranda Fischer, Alfred W. Legasse, Kasinath Viswanathan, Don Siess, David G. Camp II, Michael K. Axthelm, Christoph Kahl,  
Victor R. DeFilippis, Richard D. Smith, Daniel N. Streblow, Louis J. Picker, and Klaus Früh    http://jci.me/67420

mucosal delivery of a double-stapled RSV peptide prevents nasopulmonary infection
Gregory H. Bird, Sandhya Boyapalle, Terianne Wong, Kwadwo Opoku-Nsiah, Raminder Bedi, W. Christian Crannell, Alisa F. Perry, Huy Nguyen, Viviana Sampayo, 
Ankita Devareddy, Subhra Mohapatra, Shyam S. Mohapatra, and Loren D. Walensky    http://jci.me/71856

With related Commentary by Sarah P. Katen and Terence S. Dermody
     more, p. 11

ERK2 in colon cancer
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Sphingosine-1-phosphate receptor 1 (S1P1) is 
a widely expressed GPCR that binds the lipid 
ligand sphingosine-1-phosphate (S1P). S1P1 
is known to play a critical role in vascular 
development, endothelial cell function, and 
lymphocyte trafficking; yet the cell types in 
which S1P1 signaling is most critical have been 
difficult to identify, because S1P1 expression 
and S1P ligand production are nearly ubiqui-
tous features of cells. In this issue of the JCI, 
Richard Proia and colleagues provide a techni-
cal advance to dissect S1P1 activation in vivo 
using reporter mice. The authors developed 
a novel genetic model (S1P1 GFP signaling 
mice) containing a modified S1P1 fused to a 
cleavable transcription factor that is encoded 
in the endogenous genetic locus. When the 
receptor is activated by S1P, a β-arrestin-2-
protease fusion protein cleaves the transcrip-
tion factor, which then drives transcription of a 
GFP-histone reporter and subsequently labels 
the nuclei of activated cells. Their studies 
indi cated that S1P1 signaling occurs primarily 
in endothelial cells of lymphoid tissue under 
normal conditions. Furthermore, activation by 
the S1P analog FTY720 or lipopolysaccharide 
treatment widely stimulated S1P1 signaling in 
endothelial cells and hepatocytes. Their work 
provides not only important new insights into 
S1P1 signaling but also a technique that could 
be broadly applied to other GPCRs to reveal 
signaling activity in vivo. In the accompanying 
image, activation of S1P1 (green) is shown in 
a liver section from S1P1 GFP signaling mice 
with immunofluorescent labeling of albumin 
(red) and DAPI staining (blue).

Seeing the action: uncovering sphingosine-1-phosphate 
receptor 1 activation

Editor’s picks
Research

Sphingosine-1-phosphate receptor 1 reporter mice  
reveal receptor activation sites in vivo
Mari Kono, Ana E. Tucker, Jennifer Tran, Jennifer B. Bergner, Ewa M. Turner, and Richard L. Proia     
http://jci.me/71194

http://jci.org/impact?utm_source=impact&utm_medium=pdf&utm_campaign=impact_2014_may
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Research | Editor’s picks

genetics

cardiology

Fibroblast-derived exosome delivery of microRNA  
mediates cardiomyocyte hypertrophy
Cardiovascular disease promotes a progressive, pathologic remodeling of the 
heart that is characterized by fibrosis and cardiomyocyte hypertrophy. Altered 
gene expression profiles associated with heart disease have been linked to 
changes in expression of microRNAs (miRNAs), which, in addition to regulating 
intracellular target gene expression, have been shown recently to alter gene 
expression in neighboring cells. In this issue, Claudia Bang and colleagues 
determined that cardiac fibroblasts release exosomes enriched with miRNAs that 
are taken up by neighboring cardiomyocytes and promote hypertrophy (see the 
accompanying image). Surprisingly, many of the miRNAs enriched in fibroblast-
derived exosomes were miRNA passenger strands (miRNA*), which are typically 
degraded in the cytoplasm. In particular, miR-21* was required for altering 
cardiomyocyte-associated protein profiles, and pharmacological inhibition of 
miR-21* reduced angiotensin II–induced cardiac hypertrophy in a murine model. In 
the accompanying Commentary, Ciro Indolfi and Antonio Curcio discuss the clinical 
implications of targeting exosome-mediated communication between cardiac 
fibroblasts and cardiomyocytes.

Cardiac fibroblast–derived microRNa passenger  
strand-enriched exosomes mediate cardiomyocyte 
hypertrophy
Claudia Bang, Sandor Batkai, Seema Dangwal, Shashi Kumar Gupta,  
Ariana Foinquinos, Angelika Holzmann, Annette Just, Janet Remke,  
Karina Zimmer, Andre Zeug, Evgeni Ponimaskin, Andreas Schmiedl,  
Xiaoke Yin, Manuel Mayr, Rashi Halder, Andre Fischer, Stefan Engelhardt, 
Yuanyuan Wei, Andreas Schober, Jan Fiedler, and Thomas Thum     
http://jci.me/70577

  Related Commentary
Stargazing microRNa maps a new miR-21 star  
for cardiac hypertrophy
Ciro Indolfi and Antonio Curcio 
http://jci.me/75801

Steroidogenic factor 1 implicated in spleen development
Mutations within the gene encoding the 
transcription factor steroidogenic factor 1 (SF-1) 
have been linked to multiple disorders of sexual 
development (DSD), including sex reversal, 
spermatogenetic failure, premature ovarian 
failure, and adrenocortical deficiency. Severe cases 
of 46,XY-DSD develop as the result of mutations 
within SF1, and these patients may present as 
female, with adrenal failure. David Zangen, Yotam 
Kaufman, and colleagues identified a pediatric 46, 
XY-DSD patient with a unique recessive mutation 
within SF1 that resulted in a R103Q substitution. 
Surprisingly, the patient presented with asplenia, 

but not adrenal insufficiency. While impaired 
spleen development has been reported in 
Sf1–/– mice, an association between SF1 mutations 
and asplenia has not been observed in patients. 
This particular SF1 mutation decreased 
transactivation of the transcription factor TLX1, 
which is essential for the spleen development 
program. Moreover, the R103Q mutation 
decreased expression of steroidogenic genes, 
without affecting the synergistic interaction 
between SF-1 and sex-determining region Y that is 
required for transcription of the testis 
development gene SOX9. This study indicates that 

SF-1 is required both for steroidogenesis to enable 
testicular development and for spleen 
development in humans. 

Testicular differentiation factor 
SF-1 is required for human spleen 
development
David Zangen, Yotam Kaufman, Ehud Banne, 
Ariella Weinberg-Shukron, Abdulsalam Abulibdeh, 
Benjamin P. Garfinkel, Dima Dweik, Moein Kanaan, 
Núria Camats, Christa Flück, Paul Renbaum,  
and Ephrat Levy-Lahad     
http://jci.me/73186
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Research | Editor’s picks

Obesity-induced vascularity reduction 
promotes brown fat whitening
Recent studies indicate that brown adipose tissue (BAt) in adults contributes to overall 
metabolic capacity. Dysfunctional brown adipose tissue (BAT) is associated with obesity; however, 
it is not clear how the obese state promotes BAT alterations. By evaluating changes in BAT in a 
murine model of diet-induced obesity, Ippei Shimizu and colleagues determined that obesity leads 
to a “whitening” of BAT, a phenotype characterized by reduced capillary volume, hypoxia, 
mitochondrial dysfunction, increased lipid droplet accumulation, and reduced Vegfa expression. 
Reduction of VEGF-A in adipose tissue of nonobese mice promoted BAT whitening (see the 
accompanying image), while expression of VEGF-A specifically in BAT of obese mice increased 
vascularity, restored adipocyte function, and improved insulin response. Together, the results 
indicate that reduced vascularity precipitates obesity-associated BAT phenotypes and link BAT 
whitening with alterations in glucose metabolism.

Vascular rarefaction mediates whitening of brown fat in obesity
Ippei Shimizu, Tamar Aprahamian, Ryosuke Kikuchi, Ayako Shimizu, Kyriakos N. Papanicolaou, 
Susan MacLauchlan, Sonomi Maruyama, and Kenneth Walsh    http://jci.me/71643

endocrinology

Development of a  
human β cell line
Pancreatic β cells are critical for maintaining glucose 
homeostasis, primarily through storage and release of 
insulin. In diabetic individuals, β cell populations are 
dramatically reduced or dysfunctional and cannot be 
regenerated or restored. In mice, β cell mass is expanded 
by cell duplication, and several mediators of this process 
have been identified; however, the limited availability of 
primary human β cells has prevented similar in-depth 
analysis. Raphaël Scharfmann and colleagues generated a 
conditionally immortalized human β cell line (EndoC-βH2) 
that can be greatly expanded before inducing excision of 
the immortalizing transgenes. Following excision, gene 
expression profiles of EndoC-βH2 cells were similar to those 
of isolated human islets. Furthermore, excised EndoC-βH2 
cells produced and stored insulin, which was released upon 
glucose stimulation. As representative human β cells, 
EndoC-βH2 cells provide a unique tool for further examining 
human-specific β cell properties and proliferation.

Development of a conditionally 
immortalized human pancreatic β cell line
Raphaël Scharfmann, Severine Pechberty,  
Yasmine Hazhouz, Manon von Bülow, Emilie Bricout-Neveu,  
Maud Grenier-Godard, Fanny Guez, Latif Rachdi,  
Matthias Lohmann, Paul Czernichow,  
and Philippe Ravassard     
http://jci.me/72674

clinical medicine

Fungal-specific factors underlie patient outcome
Cryptococcal meningitis is a serious secondary complication of HIV infection 
that results in substantial mortality. Patient fungal burden in the cerebrospinal 
fluid (CSF) at the time of diagnosis and response to antifungal therapy are 
predictive of disease outcome; however, cryptococcal-specific phenotypes have 
not been associated with clinical presentation. Wilber Sabiiti and colleagues 
evaluated 65 clinical Cryptococcus neoformans isolates collected from HIV+ 
patients enrolled in clinical trials to evaluate the strain-specific impact on 
long-term patient survival. C. neoformans isolates that exhibited enhanced 
uptake by macrophages in vitro and increased laccase activity were associated 
with increased fungal burden, response to antifungal treatment, and increased 
patient mortality. In a companion Commentary, John Perfect notes that 
understanding both pathogen- and host-specific factors in disease etiology will 
enhance therapeutic strategies for treating cryptococcosis.

Efficient phagocytosis and laccase activity  
affect the outcome of HIV-associated cryptococcosis
Wilber Sabiiti, Emma Robertson, Mathew A. Beale, Simon A. Johnston, 
Annemarie E. Brouwer, Angela Loyse, Joseph N. Jarvis, Andrew S. Gilbert, 
Matthew C. Fisher, Thomas S. Harrison, Robin C. May, and Tihana Bicanic     
http://jci.me/72950

  Related Commentary
Cryptococcosis: a model for the understanding  
of infectious diseases
John R. Perfect     
http://jci.me/75241
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Monocytes promote  
chemotherapy-induced  
neuropathic pain
neurotoxicity and resulting neuropathic pain have emerged as 
dose-limiting side effects in patients with cancer undergoing aggressive 
chemotherapy. Current analgesics offer little relief for patients suffering 
from chemotherapy-induced pain; therefore, better characterization of the 
factors underlying neurotoxicity could identify potential targets for pain 
management. Using a murine model of chemotherapy-induced allodynia, 
Marzia Malcangio’s team at King’s College London revealed that vincristine 
sulfate (VCR) promotes infiltration of CX3CR1-expressing monocytes into 
the sciatic nerve that release ROS in response to endothelial CX3CL1. In 
turn, ROS activated the TRPA1 receptor in sensory neurons, evoking pain 
responses. Monocyte depletion prior to VCR administration prevented 
allodynia, while CX3CR1-deficient animals had a marked delay in allodynia 
onset. These results suggest that inhibition of CX3CR1 pathways should be 
further explored for managing chemotherapy-induced pain.

monocytes expressing CX3CR1 orchestrate  
the development of vincristine-induced pain
Elizabeth A. Old, Suchita Nadkarni, John Grist, Clive Gentry, Stuart Bevan,  
Ki-Wook Kim, Adrian J. Mogg, Mauro Perretti, and Marzia Malcangio    
http://jci.me/71389

a D V E R T I S E m E N T

nephrology

Macrophage AT1 receptor signaling protects the kidney
Chronic kidney disease (CKD) is associated with 
progressive development of renal fibrosis, which 
ultimately causes organ failure. Following kidney 
damage, there is a large influx of immune cells, 
many of which express type 1 angiotensin (AT1) 
receptors, into the renal interstitium. While 
pharmacological inhibition of AT1 signaling in CKD 
patients delays disease progression, it is unclear 
whether activation of AT1 on immune cells 
exacerbates renal dysfunction. Using a unilateral 
ureteral obstruction (UUO) model of renal 
fibrosis, Jian-dong Zhang and colleagues 
evaluated the contribution of macrophage-
specific AT1 receptors to disease etiology. 
Surprisingly, animals lacking AT1 on myeloid cells 
exhibited enhanced fibrosis (accompanying 
image, left panel) due to increased production of 

inflammatory M1 cytokines, including IL-1. 
Furthermore, transplantation of kidneys from 
mice lacking the IL-1 receptor into mice with 
AT1-deficient macrophages limited the 
development of renal fibrosis following UUO. 
These findings indicate that AT1 stimulation in 
infiltrating macrophages limits renal IL-1R 
signaling, protecting the kidney from fibrosis.

Type 1 angiotensin receptors  
on macrophages ameliorate IL-1  
receptor–mediated kidney fibrosis
Jian-dong Zhang, Mehul B. Patel, Robert Griffiths,  
Paul C. Dolber, Phillip Ruiz, Matthew A. Sparks, 
Johannes Stegbauer, Huixia Jin, Jose A. Gomez,  
Anne F. Buckley, William S. Lefler, Daian Chen,  
and Steven D. Crowley    http://jci.me/61368
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DMF-dependent relief of 
MS-associated symptoms 
requires HCA2
taken orally, dimethyl fumarate (DMF) improves clinical 
outcomes for patients with MS; however, the targets of DMF 
that mediate this protective effect are unknown. Based on 
recent evidence that DMF metabolites agonize the G protein–
coupled receptor HCA2, Hui Chen and colleagues examined the 
requirement of HCA2 for DMF-dependent relief of neurological 
symptoms in murine EAE, which models MS. In WT animals, 
DMF treatment following induction of EAE reduced neurological 
defects, inflammation, and demyelination; however, DMF 
administration did not relieve or improve EAE in Hca2–/– mice. 
Furthermore, HCA2 mediated a DMF-dependent reduction of 
neutrophils infiltrating the spinal cord. This study provides 
insight into the mode of action of DMF and suggests that 
targeting HCA2 may optimize MS therapies.

Hydroxycarboxylic acid receptor 2 mediates 
dimethyl fumarate’s protective effect in EaE
Hui Chen, Julian C. Assmann, Antje Krenz, Mahbubur Rahman, 
Myriam Grimm, Christian M. Karsten, Jörg Köhl,  
Stefan Offermanns, Nina Wettschureck,  
and Markus Schwaninger    http://jci.me/72151

Coinhibitory receptor PD-1H suppresses T cell responses

Epigenetic checkpoint maintains  
intestinal T cell homeostasis
intestinal homeostasis requires a precise balance between mature T cell subsets. 
Disruption of this balance promotes autoimmune colitis, such as inflammatory 
bowel disease (IBD). Activation of specific transcriptional programs in naive T cells 
promotes differentiation; however, it is not clear whether epigenetic regulation 
contributes to T cell fate determination in the intestine. Using a murine T cell 
transfer model, Frann Antignano and colleagues determined that T cell–specific 
expression of the histone lysine methyltransferase G9A is required for pathogenic  
T cell responses and development of colitis. G9A expression in T cells prevented 
differentiation into Th17 and Treg subsets and was associated with increased 
histone methylation. Pharmacologic inhibition of G9A restored the ability of T cells 
to differentiate into Treg and Th17 subsets, suggesting that targeting G9A may 
relieve intestinal inflammatory disease.

methyltransferase G9a regulates T cell differentiation  
during murine intestinal inflammation
Frann Antignano, Kyle Burrows, Michael R. Hughes, Jonathan M. Han, Ken J. Kron, 
Nadia M. Penrod, Menno J. Oudhoff, Steven Kai Hao Wang, Paul H. Min,  
Matthew J. Gold, Alistair L. Chenery, Mitchell J.S. Braam, Thomas C. Fung,  
Fabio M.V. Rossi, Kelly M. McNagny, Cheryl H. Arrowsmith, Mathieu Lupien,  
Megan K. Levings, and Colby Zaph     
http://jci.me/69592

Coinhibitory and costimulatory molecules on 
APCs are crucial for regulating T cell responses and 
inflammation. Programmed death-1 homolog 
(PD-1H) on APCs suppresses T cell responses, and 
agonist and blocking antibodies targeting this 
ligand have been shown to exacerbate and 
ameliorate inflammatory conditions, respectively. 

Dallas Flies, Xue Han, and colleagues examined  
T cell responses in mice lacking PD-1H and found 
that these animals exhibit an enhanced immune 
response to antigen stimulation. Compared with 
controls (accompanying image, left panel), 
Pd1h–/– animals (right) were resistant to tumor 
induction in a transplant model of brain glioma via 

CD4+ T cells. Administration of an agonist PD-1H 
antibody to mice with experimental acute hepatitis 
ameliorated disease through suppression of CD4+  
T cells. In an accompanying Commentary, Yang Liu 
remarks that this study provides further evidence 
that targeting PD-1H has potential for treating 
inflammatory disease and cancers.

Coinhibitory receptor PD-1H 
preferentially suppresses CD4+  
T cell–mediated immunity
Dallas B. Flies, Xue Han, Tomoe Higuchi,  
Linghua Zheng, Jingwei Sun, Jessica Jane Ye,  
and Lieping Chen    http://jci.me/74589

  Related Commentary
a VISTa on PD-1H
Yang Liu    http://jci.me/75798
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ER stress underlies 
glucocorticoid-induced 
glaucoma
Glucocorticoids are often prescribed to treat 
inflammatory diseases, including allergy, asthma, and 
autoimmune disorders; however, a subset of patients 
present with a secondary glaucoma in response to these 
steroid hormones. Gulab Zode and colleagues developed a 
murine model of glucocorticoid-induced glaucoma in which 
topical administration of 0.1% dexamethasone to the eye 
produces clinical hallmarks of human disease, including a 
substantial increase in intraocular pressure (IOP), functional 
and structural loss of retinal ganglion cells, axonal 
degeneration, and ECM alterations within cells of the 
trabecular meshwork (TM). Evaluation of human TM cells 
revealed chronic ER stress in response to dexamethasone 
(see the accompanying image). Moreover, increased IOP in 
response to dexamethasone was prevented in animals 
lacking the ER stress–associated transcription factor CHOP 
or treated with the chemical chaperone sodium 
4-phenylbutyrate. These results indicate that ER stress 
contributes to the etiology of glucocorticoid-induced 
glaucoma and suggest that reducing ER stress has 
therapeutic potential for relieving elevated IOP.

Ocular-specific ER stress reduction rescues glaucoma in murine 
glucocorticoid-induced glaucoma
Gulab S. Zode, Arti B. Sharma, Xiaolei Lin, Charles C. Searby, Kevin Bugge, Gun Hee Kim, 
Abbot F. Clark, and Val C. Sheffield    http://jci.me/69774

Double-stapled peptide blocks RSV infection

Respiratory syncytial virus (RsV) is a leading cause of lower respiratory tract 
infections, generating life-threatening illness in very young and elderly populations. 
Despite great effort, preventive therapies are limited. RSV enters host cells through 
the fusion protein RSV-F, which forms a 6-helix fusogenic bundle. Small interfering 
peptides that prevent bundle formation limit RSV infection in vitro; however, these 
peptides are highly susceptible to degradation. Gregory Bird, Sandhya Boyapalle, 
and colleagues applied hydrocarbon stapling to stabilize the α-helical structure of 
an RSV-F peptide, generating SAH-RSVF peptides. Pretreatment with SAH-RSVF 

prevented infection in both cell culture and murine models of RSV. Intranasal 
delivery prevented viral infection within the nares, while intratracheal delivery of a 
nanoparticle preparation of SAH-RSVF prevented RSV infection in the lung (see the 
accompanying image). In a companion Commentary, Sarah Katen and Terence 
Dermody discuss the implications of this study for RSV prevention.

mucosal delivery of a double-stapled RSV peptide  
prevents nasopulmonary infection
Gregory H. Bird, Sandhya Boyapalle, Terianne Wong, Kwadwo Opoku-Nsiah, 
Raminder Bedi, W. Christian Crannell, Alisa F. Perry, Huy Nguyen,  
Viviana Sampayo, Ankita Devareddy, Subhra Mohapatra,  
Shyam S. Mohapatra, and Loren D. Walensky    http://jci.me/71856

  Related Commentary
Repurposing staples for viruses:  
applying peptide design to RSV prophylaxis
Sarah P. Katen and Terence S. Dermody    http://jci.me/75797
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Dysfunctional ERβ-dependent NOTCH1 expression and function in SCC
notCh signaling is an important mediator of squamous cell 
differentiation, and loss-of-function NOTCH1 mutations are frequently 
identified in squamous cell carcinoma (SCC) patients. Most of the 
attention on the NOTCH pathway has focused on characterizing 
receptor activation, with little known about transcriptional regulation 
of NOTCH1 expression. Yang Brooks and colleagues applied a 
bioinformatics and functional screening approach to identifying 
regulators of NOTCH1 transcription in keratinocytes and revealed that, 
in addition to the transcription factors DLX5 and EGR3, estrogen 
receptor β (ERβ) controls NOTCH1 transcription. ERβ levels were 
reduced in skin SCCs and multiple SCC cell lines, and ERβ silencing in 
keratinocytes downregulated genes associated with epidermal 
differentiation. Enhanced ERβ expression or treatment with an ERβ 
agonist inhibited SCC cell proliferation, while ERβ-expressing SCC 
xenografts exhibited enhanced NOTCH1 and differentiation marker 
expression (accompanying image, bottom row). These findings 
indicate ERβ has potential for prodifferentiation therapy of SCC.

multifactorial ERβ and NOTCH1 control of squamous differentiation 
and cancer
Yang Sui Brooks, Paola Ostano, Seung-Hee Jo, Jun Dai, Spiro Getsios, Piotr Dziunycz,  
Günther F.L. Hofbauer, Kara Cerveny, Giovanna Chiorino, Karine Lefort, and G. Paolo Dotto    
http://jci.me/72718

NOS1-expressing melanoma 
cells inhibit IFN response
Dysfunctional signaling in response to iFn-α stimulation is commonly 
observed in PBMCs isolated from individuals with cancer, and recent 
evidence suggests that p-STAT1 levels in circulating cells are predictive of 
clinical outcomes in melanoma patients. Qiuzhen Liu and colleagues 
determined that melanoma cells have a differing capacity to dampen IFN 
responses in PBMCs and that NOS1 expression is indicative of the 
inhibitory potential of a particular melanoma. Moreover, examination of 
melanoma patient metastases revealed an inverse correlation between 
NOS1 expression and patient response to adoptive T cell therapy.  
These findings establish a link between a melanoma-specific factor and 
immune dysfunction and suggest that NOS1 expression can be used as a 
predictive biomarker in melanoma.

melanoma NOS1 expression promotes  
dysfunctional IFN signaling
Qiuzhen Liu, Sara Tomei, Maria Libera Ascierto, Valeria De Giorgi,  
Davide Bedognetti, Cuilian Dai, Lorenzo Uccellini, Tara Spivey,  
Zoltan Pos, Jaime Thomas, Jennifer Reinboth, Daniela Murtas,  
Qianbing Zhang, Lotfi Chouchane, Geoffrey R. Weiss,  
Craig L. Slingluff Jr., Peter P. Lee, Steven A. Rosenberg,  
Harvey Alter, Kaitai Yao, Ena Wang,  
and Francesco M. Marincola     
http://jci.me/69611
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AGE-dependent complications

Promising strategies for food allergy  
treatment
Food allergies are triggered by aberrant immune response to specific food allergens. For the nearly 15 
million individuals in the United States with food allergies, no approved therapies currently exist beyond 
avoiding allergenic food and treating accidental exposure. In this issue, Corinne Keet and Robert Wood 
examine several treatments under investigation in clinical trials, including oral immunotherapy, anti-IgE 
therapy, epicutaneous immunotherapy, and Chinese herbal medicine–based treatment. They further review 
early-stage investigations of modified protein immunotherapy, DNA vaccines, and helminth administration. 
Here, possible mechanisms underlying reduced immune activation following immunotherapy are illustrated, 
including a reduction in Th2 cells, desensitization of mast cells and basophils, induction of tolerogenic 
dendritic cells, and increased regulatory T cells (see the accompanying image).

Emerging therapies for food allergy
Corinne A. Keet and Robert A. Wood    http://jci.me/72061

Immune responses 
during pregnancy
During pregnancy, the maternal immune 
system faces unique challenges in maintaining 
tolerance to the fetus. Although the maternal 
and fetal blood supplies do not mix, fetal-
derived trophoblast cells that surround the 
early embryo invade the uterine epithelium 
and make direct contact with the maternal 
circulation. Ashley Moffett and Francesco 
Colucci provide an incisive review of how 
maternal T cells and uterine NK (uNK) cells 
respond to fetal cells. The authors postulate 
that allorecognition by uNK cells plays a 
pivotal role in determining correct placentation 
and regulating the balance between excessive 
and defective invasion by trophoblast cells in 
the decidua. They further explore remaining 
challenges in the field that must be addressed 
before translational efforts based on uNK cell 
studies can be developed.

Uterine NK cells:  
active regulators at the  
maternal-fetal interface
Ashley Moffett and Francesco Colucci     
http://jci.me/68107

long-lived proteins, especially those of the extracellular matrix, accumulate 
advanced glycation endproducts (AGEs) as a function of age and/or in 
association with pathologic conditions, including heart disease, diabetes, 
and kidney disease. In 1991, Rick Bucala and colleagues revealed that AGEs 
inactivate NO, thereby impairing vascular reactivity and cellular signaling.  
In this issue, Bucala discusses the serendipitous events that led to the 

intersection of his interest in vasoactive factors and glycation biochemistry. 
Even though many attempts have been made to target AGE-mediated 
damage to prevent the sequelae of aging, more work needs to be done to 
bring AGE-directed therapies to fruition.

Diabetes, aging, and their tissue complications
Rick Bucala    http://jci.me/75224
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