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Research articles in the 
current issue of the JCI

AIDS/HIV
Redesigned HIV antibodies exhibit enhanced neutralizing potency  
and breadth
Jordan R. Willis, Gopal Sapparapu, Sasha Murrell, Jean-Philippe Julien, Vidisha Singh, Hannah G. King,  
Yan Xia, Jennifer A. Pickens, Celia C. LaBranche, James C. Slaughter, David C. Montefiori, Ian A. Wilson,  
Jens Meiler, and James E. Crowe Jr.    http://jci.me/80693

With related Commentary by George K. Lewis
     More, p. 9

Cardiology
Prevention of PKG1α oxidation augments cardioprotection  
in the stressed heart
Taishi Nakamura, Mark J. Ranek, Dong I. Lee, Virginia Shalkey Hahn, Choel Kim,  
Philip Eaton, and David A. Kass     
http://jci.me/80275

Endocrinology
Dysfunctional SEMA3E signaling underlies gonadotropin-releasing hormone 
neuron deficiency in Kallmann syndrome
Anna Cariboni, Valentina André, Sophie Chauvet, Daniele Cassatella, Kathryn Davidson, Alessia Caramello,  
Alessandro Fantin, Pierre Bouloux, Fanny Mann, and Christiana Ruhrberg     
http://jci.me/78448

With related Commentary by Shlomo Melmed
     More, p. 7

Hematology
Inducible Gata1 suppression expands megakaryocyte-erythroid progenitors 
from embryonic stem cells
Ji-Yoon Noh, Shilpa Gandre-Babbe, Yuhuan Wang, Vincent Hayes, Yu Yao, Paul Gadue, Spencer K. Sullivan, Stella T. Chou, 
Kellie R. Machlus, Joseph E. Italiano Jr., Michael Kyba, David Finkelstein, Jacob C. Ulirsch, Vijay G. Sankaran,  
Deborah L. French, Mortimer Poncz, and Mitchell J. Weiss    http://jci.me/77670

With related Commentary by Matthew C. Canver, Daniel E. Bauer, and Stuart H. Orkin
     More, p. 7
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Research articles in the current issue of the JCI

BCL11A deletions result in fetal hemoglobin persistence and neurodevelopmental alterations
Anindita Basak, Miroslave Hancarova, Jacob C. Ulirsch, Tugce B. Balci, Marie Trkova, Michal Pelisek, Marketa Vlckova, Katerina Muzikova,  
Jaroslav Cermak, Jan Trka, David A. Dyment, Stuart H. Orkin, Mark J. Daly, Zdenek Sedlacek, and Vijay G. Sankaran     
http://jci.me/81163

Hepatology
Lineage fate of ductular reactions in liver injury and carcinogenesis
Simone Jörs, Petia Jeliazkova, Marc Ringelhan, Julian Thalhammer, Stephanie Dürl, Jorge Ferrer, Maike Sander,  
Mathias Heikenwalder, Roland M. Schmid, Jens T. Siveke, and Fabian Geisler     
http://jci.me/78585

Immunology
Nanoparticulate STING agonists are potent lymph node–targeted vaccine adjuvants
Melissa C. Hanson, Monica P. Crespo, Wuhbet Abraham, Kelly D. Moynihan, Gregory L. Szeto, Stephanie H. Chen, Mariane B. Melo,  
Stefanie Mueller, and Darrell J. Irvine    http://jci.me/79915

     More, p. 8

STIM1 controls T cell–mediated immune regulation and inflammation  
in chronic infection
Ludovic Desvignes, Carl Weidinger, Patrick Shaw, Martin Vaeth, Theo Ribierre, Menghan Liu, Tawania Fergus,  
Lina Kozhaya, Lauren McVoy, Derya Unutmaz, Joel D. Ernst, and Stefan Feske     
http://jci.me/80273

Metabolism
MicroRNA-26a regulates insulin sensitivity and metabolism of glucose and lipids
Xianghui Fu, Bingning Dong, Yan Tian, Philippe Lefebvre, Zhipeng Meng, Xichun Wang, François Pattou, Weidong Han, Xiaoqiong Wang, Fang Lou, Richard Jove,  
Bart Staels, David D. Moore, and Wendong Huang    http://jci.me/75438

Nephrology
Phosphatidylinositol 3-kinase signaling determines kidney size
Jian-Kang Chen, Kojiro Nagai, Jianchun Chen, David Plieth, Masayo Hino, Jinxian Xu, Feng Sha, T. Alp Ikizler,  
C. Chad Quarles, David W. Threadgill, Eric G. Neilson, and Raymond C. Harris     
http://jci.me/78945

With related Commentary by Qais Al-Awqati
     More, p. 9

Albumin-associated free fatty acids induce macropinocytosis in podocytes
Jun-Jae Chung, Tobias B. Huber, Markus Gödel, George Jarad, Björn Hartleben, Christopher Kwoh, Alexander Keil,  
Aleksey Karpitskiy, Jiancheng Hu, Christine J. Huh, Marina Cella, Richard W. Gross, Jeffrey H. Miner, and Andrey S. Shaw     
http://jci.me/79641

Liver ductular reactions

Mtb-infected lung

PTEN-deficient proximal tubules
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Research articles in the current issue of the JCI

Nephrology
KANK deficiency leads to podocyte dysfunction and nephrotic syndrome
Heon Yung Gee, Fujian Zhang, Shazia Ashraf, Stefan Kohl, Carolin E. Sadowski, Virginia Vega-Warner, Weibin Zhou, 
Svjetlana Lovric, Humphrey Fang, Margaret Nettleton, Jun-yi Zhu, Julia Hoefele, Lutz T. Weber, Ludmila Podracka,  
Andrej Boor, Henry Fehrenbach, Jeffrey W. Innis, Joseph Washburn, Shawn Levy, Richard P. Lifton, Edgar A. Otto,  
Zhe Han, and Friedhelm Hildebrandt     
http://jci.me/79504

Macrophage migration inhibitory factor promotes cyst growth in polycystic kidney disease
Li Chen, Xia Zhou, Lucy X. Fan, Ying Yao, Katherine I. Swenson-Fields, Mihaela Gadjeva, Darren P. Wallace, Dorien J.M. Peters, Alan Yu,  
Jared J. Grantham, and Xiaogang Li    http://jci.me/80467

Neuroscience
Hyperglycemia modulates extracellular amyloid-β concentrations and neuronal activity in vivo
Shannon L. Macauley, Molly Stanley, Emily E. Caesar, Steven A. Yamada, Marcus E. Raichle, Ronaldo Perez, Thomas E. Mahan,  
Courtney L. Sutphen, and David M. Holtzman     
http://jci.me/79742

Oncology
Glycosphingolipid synthesis inhibition limits osteoclast activation and 
myeloma bone disease
Adel Ersek, Ke Xu, Aristotelis Antonopoulos, Terry D. Butters, Ana Espirito Santo, Youridies Vattakuzhi, Lynn M. Williams, 
Katerina Goudevenou, Lynett Danks, Andrew Freidin, Emmanouil Spanoudakis, Simon Parry, Maria Papaioannou,  
Evdoxia Hatjiharissi, Aristeidis Chaidos, Dominic S. Alonzi, Gabriele Twigg, Ming Hu, Raymond A. Dwek,  

Stuart M. Haslam, Irene Roberts, Anne Dell, Amin Rahemtulla, Nicole J. Horwood, and Anastasios Karadimitris    http://jci.me/59987

     More, p. 8

Notch promotes recurrence of dormant tumor cells following HER2/neu-targeted therapy
Daniel L. Abravanel, George K. Belka, Tien-chi Pan, Dhruv K. Pant, Meredith A. Collins, Christopher J. Sterner, and Lewis A. Chodosh     
http://jci.me/74883

Targeted inhibition of tumor-specific glutaminase diminishes cell-
autonomous tumorigenesis
Yan Xiang, Zachary E. Stine, Jinsong Xia, Yunqi Lu, Roddy S. O’Connor, Brian J. Altman, Annie L. Hsieh, Arvin M. Gouw,  
Ajit G. Thomas, Ping Gao, Linchong Sun, Libing Song, Benedict Yan, Barbara S. Slusher, Jingli Zhou, London L. Ooi,  
Caroline G.L. Lee, Anthony Mancuso, Andrew S. McCallion, Anne Le, Michael C. Milone, Stephen Rayport,  
Dean W. Felsher, and Chi V. Dang     
http://jci.me/75836

Hypoxia-induced p53 modulates both apoptosis and radiosensitivity via AKT
Katarzyna B. Leszczynska, Iosifina P. Foskolou, Aswin G. Abraham, Selvakumar Anbalagan, Céline Tellier, Syed Haider,  
Paul N. Span, Eric E. O’Neill, Francesca M. Buffa, and Ester M. Hammond     
http://jci.me/80402

With related Commentary by Zhong Yun and Peter M. Glazer
     More, p. 8

KANK2 in podocytes

Osteoclast differentiation

B cell lymphoma
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Research articles in the current issue of the JCI

Mast cells mediate malignant pleural effusion formation
Anastasios D. Giannou, Antonia Marazioti, Magda Spella, Nikolaos I. Kanellakis, Hara Apostolopoulou,  
Ioannis Psallidas, Zeljko M. Prijovich, Malamati Vreka, Dimitra E. Zazara, Ioannis Lilis,  
Vassilios Papaleonidopoulos, Chrysoula A. Kairi, Alexandra L. Patmanidi, Ioanna Giopanou,  
Nikolitsa Spiropoulou, Vaggelis Harokopos, Vassilis Aidinis, Dionisios Spyratos, Stamatia Teliousi,  
Helen Papadaki, Stavros Taraviras, Linda A. Snyder, Oliver Eickelberg, Dimitrios Kardamakis,  
Yoichiro Iwakura, Thorsten B. Feyerbend, Hans-Reimer Rodewald, Ioannis Kalomenidis,  
Timothy S. Blackwell, Theodora Agalioti, and Georgios T. Stathopoulos     
http://jci.me/79840

Pulmonology
Suppression of NLRX1 in chronic obstructive pulmonary disease
Min-Jong Kang, Chang Min Yoon, Bo Hye Kim, Chang-Min Lee, Yang Zhou, Maor Sauler, Rober Homer,  
Anish Dhamija, Daniel Boffa, Andrew Phillip West, Gerald S. Shadel, Jenny P. Ting, John R. Tedrow,  
Naftali Kaminski, Woo Jin Kim, Chun Geun Lee, Yeon-Mok Oh, and Jack A. Elias     
http://jci.me/71747

Vascular biology
Bacterial induction of Snail1 contributes to blood-brain barrier disruption
Brandon J. Kim, Bryan M. Hancock, Andres Bermudez, Natasha Del Cid, Efren Reyes, Nina M. van Sorge, Xavier Lauth, 
Cameron A. Smurthwaite, Brett J. Hilton, Aleksandr Stotland, Anirban Banerjee, John Buchanan, Roland Wolkowicz,  
David Traver, and Kelly S. Doran     
http://jci.me/74159

Anacetrapib lowers LDL by increasing ApoB clearance in mildly hypercholesterolemic subjects
John S. Millar, Gissette Reyes-Soffer, Patricia Jumes, Richard L. Dunbar, Emil M. deGoma, Amanda L. Baer, Wahida Karmally, Daniel S. Donovan,  
Hashmi Rafeek, Laura Pollan, Junichiro Tohyama, Amy O. Johnson-Levonas, John A. Wagner, Stephen Holleran, Joseph Obunike, Yang Liu,  
Rajasekhar Ramakrishnan, Michael E. Lassman, David E. Gutstein, Henry N. Ginsberg, and Daniel J. Rader     
http://jci.me/80025

Neurovascular crosstalk between interneurons and capillaries is required  
for vision
Yoshihiko Usui, Peter D. Westenskow, Toshihide Kurihara, Edith Aguilar, Susumu Sakimoto, Liliana P. Paris,  
Carli Wittgrove, Daniel Feitelberg, Mollie S.H. Friedlander, Stacey K. Moreno, Michael I. Dorrell, and Martin Friedlander     
http://jci.me/80297

     More, p. 6
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Vascular and neuronal cells must work in a con-
certed fashion to maintain homeostasis of the 
nervous system. In this month’s issue of the 
JCI, a research team led by Martin Friedlander 
used the retina as a model to explore crosstalk 
between neurons, vasculature, and glia, and to 
explore how these interactions contribute to 
vision. The team observed that two different 
types of retinal interneurons, known as hori-
zontal cells and amacrine cells, both exhibit 
extensive interactions with capillaries in the 
retina. The authors subsequently demonstrated 
a functional role for these neurons in sensing 
metabolic and oxygen needs using a series of 
mice with conditional loss of genes regulating 
vascular growth and hypoxia response, as well 
as targeted cell ablation studies. Loss of Vegfa in 
amacrine and horizontal cells severely reduced 
vascularization in the intermediate plexus of 
the retina, whereas loss of Vhl, which mimics 
hypoxia, induced hypervascularization. The 
phenotype of conditional Vhl-deficient mice 
was rescued by combined deletion with either 
Vegfa or Hif-1α, which encodes the downstream 
target of VHL. Ablation of amacrine and hori-
zontal cells during development attenuated 
vascularization of the inner plexiform layer, and 
inducible deletion in adult animals disrupted 
vascular integrity and light responsiveness. In 
sum, their work describes an important function 

for retinal interneurons in maintaining vasculature and promoting photoreceptor function. The accompanying image 
shows a false-colored scanning electron micrograph of a cross section of an adult murine retina. Image credit: Peter 
Westenskow, Liliana Paris, and Malcolm Wood.

Neurovascular crosstalk between interneurons and capillaries is required for vision
Yoshihiko Usui, Peter D. Westenskow, Toshihide Kurihara, Edith Aguilar, Susumu Sakimoto, Liliana P. Paris, Carli Wittgrove, Daniel Feitelberg, Mollie S.H. Friedlander, 
Stacey K. Moreno, Michael I. Dorrell, and Martin Friedlander    http://jci.me/80297

A clearer view of retinal neuron and capillary  
interactions

Editor’s picks
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Research | Editor’s picks

Semaphorin 3E mutation underlies inherited gonadotropin- 
releasing hormone deficiency

Flipping the switch on GATA1 expression promotes  
megakaryocyte differentiation
therapeutic platelet transfusions are limited by the availability of 
donor-derived platelets. Induced pluripotent stem (iPS) cells or embryonic 
stem (ES) cells could potentially serve as donor-independent sources of 
platelets. Based on observations that loss-of-function mutations in the 
gene encoding transcription factor GATA1 cause expansion of 
megakaryocytes, Ji-Yoon Noh and colleagues engineered mouse ES cells to 
express doxycycline-inducible short hairpin RNAs (shRNAs) targeting Gata1. 
They found that suppression of GATA1 expression during in vitro 
differentiation with thrombopoietin resulted in an approximately 1013-fold 
expansion of megakaryocyte-erythroid progenitors. Upon reexpression of 
GATA1 (by withdrawal of doxycycline), the progenitors differentiated into 

mature megakaryocytes (see the accompanying image) that exhibited 
proplatelet processes in vitro and were capable of generating functional 
platelets in vivo. In the accompanying Commentary, Stuart Orkin and 
colleagues discuss the importance of precise gene regulation in regenerative 
medicine and the potential clinical utility of this method.

Inducible Gata1 suppression expands megakaryocyte-
erythroid progenitors from embryonic stem cells
Ji-Yoon Noh, Shilpa Gandre-Babbe, Yuhuan Wang, Vincent Hayes, Yu Yao,  
Paul Gadue, Spencer K. Sullivan, Stella T. Chou, Kellie R. Machlus,  
Joseph E. Italiano Jr., Michael Kyba, David Finkelstein, Jacob C. Ulirsch,  
Vijay G. Sankaran, Deborah L. French, Mortimer Poncz, and Mitchell J. Weiss    
http://jci.me/77670

  Related Commentary
Embryonic stem cells as sources of  
donor-independent platelets
Matthew C. Canver, Daniel E. Bauer, and Stuart H. Orkin     
http://jci.me/82348

endocrinology

hematology

Kallman syndrome (Ks) is an 
inherited gonadotropin-releasing 
hormone (GnRh) deficiency that is 
characterized by a failure to start or 
fully complete puberty. Anna 
Cariboni and colleagues performed 
exome sequencing in two brothers 
with KS-linked GnRH deficiency and 
identified pathogenic mutations in 
semaphorin 3E (SEMA3E). In vitro 

studies of GnRH neurons revealed 
that SEMA3E binds plexin D1 
(PLXND1) to activate PI3K-mediated 
survival pathways. Expression of 
SEMA3E bearing patient-associated 
mutations resulted in decreased 
neuron survival. Mice lacking either 
SEMA3E or PLXND1 exhibited 
increased apoptosis of GnRH 
neurons during development, 

resulting in decreased GnRH neuron 
projections into the median 
eminence of the hypothalamus (see 
the accompanying image) and 
impaired testes growth in 
adulthood. In the accompanying 
Commentary, Shlomo Melmed 
discusses how these findings 
identify a molecular mechanism 
underlying GnRH neuron deficiency.

Dysfunctional SEMA3E 
signaling underlies 
gonadotropin-releasing 
hormone neuron deficiency 
in Kallmann syndrome
Anna Cariboni, Valentina André, 
Sophie Chauvet, Daniele Cassatella, 
Kathryn Davidson,  
Alessia Caramello, Alessandro Fantin, 
Pierre Bouloux, Fanny Mann,  
and Christiana Ruhrberg     
http://jci.me/78448

  Related Commentary
Fertility and fragrance: 
another cause of 
Kallmann syndrome
Shlomo Melmed     
http://jci.me/82061
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Research | Editor’s picks

oncology

Airing out the mechanisms  
underlying hypoxia-induced  
p53-dependent apoptosis

immunology

Nanoparticles put the STING  
in vaccines

tumor hypoxia is associated with a poor prognosis, as cells exposed to severe hypoxia 
are particularly resistant to radiotherapy and DNA-damaging agents. Severe hypoxia 
stabilizes the tumor suppressor p53 in the absence of DNA damage; however, p53 is 
frequently mutated in tumor cells. Katarzyna Leszczynska and colleagues determined that 
hypoxia-induced p53-mediated apoptosis is reliant on the DNA-binding and transactivation 
domains of p53 but not the acetylation sites K120 and K164, which are essential for DNA 
damage–induced p53-dependent apoptosis. They identified a group of six p53-regulated 
genes induced by hypoxia. Loss of these genes was correlated with poor prognosis in 
patients with cancer. Two p53 targets, PHLDA3 and INPP5D, mediate apoptosis through AKT 
inhibition, and pharmacological inhibition of AKT increased radiosensitivity in hypoxic 
tumors. In the accompanying Commentary, Zhong Yun and Peter Glazer discuss how these 
results identify a mechanism by which hypoxia affects p53 function.

Hypoxia-induced p53 modulates both apoptosis and 
radiosensitivity via AKT
Katarzyna B. Leszczynska, Iosifina P. Foskolou, Aswin G. Abraham,  
Selvakumar Anbalagan, Céline Tellier, Syed Haider, Paul N. Span, Eric E. O’Neill,  
Francesca M. Buffa, and Ester M. Hammond    http://jci.me/80402

  Related Commentary
Tumor suppressor p53 stole the AKT in hypoxia
Zhong Yun and Peter M. Glazer    http://jci.me/82058

Cyclic dinucleotides (CDns) enhance immune responses by activating 
stimulator of IFN genes (STING) to induce expression of inflammatory 
cytokines. They are attractive as potential vaccine adjuvants; however, 
subcutaneous injection of CDNs results in only minimal uptake into 
draining lymph nodes (dLNs). Instead, CDNs enter the blood stream, 
causing systemic inflammation. To get around this problem, Melissa 
Hanson and colleagues encapsulated CDNs in PEGylated lipid 
nanoparticles, which prevented systemic dissemination and enhanced 
dLN accumulation 15-fold compared with unformulated CDNs. Using two 
different vaccine models, they demonstrated that CDN lipid nanoparticle 
formulations robustly activated antigen-presenting cells in lymph nodes, 
improved T cell responses, and promoted high-titer, durable humoral 
responses to weakly immunogenic antigens. These results indicate that 
nanoparticle formulations may improve the safety and efficacy of 
small-molecule immunomodulators in vaccines and immunotherapy.

Nanoparticulate STING agonists are potent lymph 
node–targeted vaccine adjuvants
Melissa C. Hanson, Monica P. Crespo, Wuhbet Abraham, Kelly Moynihan, 
Gregory Lee Szeto, Stephanie H. Chen, Mariane B. Melo,  
Stefanie Mueller, and Darrell J. Irvine     
http://jci.me/79915

Disrupting glycosphingolipid synthesis prevents multiple  
myeloma–associated bone lesions
Glycosphingolipids (Gsls) are essential cell membrane constituents that are enriched in lipid 
rafts and have been shown to modulate cellular signaling pathways. Notably, alterations in GSL 
profiles are associated with malignant transformation. In this issue, Adel Ersek and colleagues 
examined the role of GSLs in multiple myeloma–associated (MM-associated) osteolytic bone 
disease, a condition characterized by enhanced osteoclast activation in roughly 80% of patients 
with MM. They found that inhibition of GSL synthesis impaired osteoclast development and 
activation by disrupting RANKL signaling in lipid rafts. Administration of GM3 (the main GSL 
produced by MM cells) enhanced osteoclastogenesis in vivo (see the accompanying image), while 
treatment with a clinically approved inhibitor of GSL synthesis (N-butyl-deoxynojirimycin [NB-DNJ]) 

markedly reduced MM-induced 
osteolytic bone lesions. These 
results demonstrate a role for 
GSL in osteoclastogenesis and 
indicate the potential therapeu-
tic use of NB-DNJ in the 
treatment of MM-associated 
bone disease.
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A signaling pathway that 
makes kidneys grow
Kidney mass adapts concordantly to lean body mass, and in the 
case of unilateral nephrectomy (UNX), the remaining kidney increases 
in size to meet the body’s metabolic demands. Jian-Kang Chen and 
colleagues demonstrate that PI3K signaling pathways regulate kidney 
size. They engineered mice with a proximal tubule–specific KO of the 
class I PI3K negative regulator phosphatase and tensin homolog 
(PtenptKO). UNX did not activate the class I PI3K/mTORC2/AKT 
pathway, but PtenptKO mice exhibited persistent activation of this 
pathway and kidney hypertrophy (see the accompanying image) that 
could be reversed by administration of the mTORC1 inhibitor 
rapamycin or proximal tubule–specific deletion of Egfr. Exogenous 
delivery of amino acids, which mimics the increased metabolic 
requirements after UNX, resulted in activation of a class III PI3K/
mTORC1/S6K signaling pathway. In the accompanying Commentary, 
Qais Al-Awqati discusses how these findings demonstrate context-
dependent roles for two different PI3K-mediated signaling pathways 
in kidney growth.

Phosphatidylinositol 3-kinase signaling determines 
kidney size
Jian-Kang Chen, Kojiro Nagai, Jianchun Chen, David Plieth,  
Masayo Hino, Jinxian Xu, Feng Sha, T. Alp Ikizler, C. Chad Quarles, 
David W. Threadgill, Eric G. Neilson, and Raymond C. Harris    
http://jci.me/78945

  Related Commentary
Kidney growth and hypertrophy:  
the role of mTOR and vesicle trafficking
Qais Al-Awqati     
http://jci.me/81508

Research | Editor’s picks

Improving broadly neutralizing 
antibodies for HIV-1

Recent hiV-1 vaccine efforts have been focused on the development of broadly 
neutralizing mAbs that target the viral envelope glycoproteins. Jordan Willis and 
colleagues describe an in silico approach to identify mutations in these antibodies 
that improve epitope binding and virus neutralization. The authors focused on the 
heavy chain complementarity determining region 3 (HCDR3) of PG9, a mAb that is 
currently in clinical trials. Using Rosetta modeling software, Willis and colleagues 
designed PG9 antibodies with variations in the HCDR3 loop and engineered a 
variant, PG9_N100FY. This variant exhibited increased neutralization potency and 
breadth, as measured by in vitro neutralization assays with a diverse panel of 
PG9-susceptible and -resistant HIV-1 strains. A crystal structure of the antibody 
(see the accompanying image) and differential scanning calorimetry revealed that 
the HCDR3 region of PG9_N100FY was more thermodynamically stable than the 
HCDR3 region of WT PG9. In the accompanying Commentary, George Lewis 
discusses how this approach could potentially aid in vaccine development.

Redesigned HIV antibodies exhibit enhanced neutralizing 
potency and breadth
Jordan R. Willis, Gopal Sapparapu, Sasha Murrell, Jean-Philippe Julien,  
Vidisha Singh, Hannah G. King, Yan Xia, Jennifer A. Pickens, Celia C. LaBranche,  
James C. Slaughter, David C. Montefiori, Ian A. Wilson, Jens Meiler,  
and James E. Crowe Jr.    http://jci.me/80693

  Related Commentary
Honing a harder-hitting hammerhead improves broadly 
neutralizing antibody breadth and potency
George K. Lewis    http://jci.me/82057
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Review Series

Autoimmunity

Autoimmune disease encompasses a diverse group of 
over 80 chronic disorders. Due to the differences in the 
cells and organ systems involved, each of these diseases 
has distinct clinical manifestations; however, they are 
universally characterized by a loss of self tolerance, 
resulting in autoreactive immune cells, autoantibod-
ies, and elevated levels of inflammatory cytokines. 
Reviews in this series examine mechanisms underly-
ing autoimmunity, including failure of B cell tolerance 
checkpoints, the generation of autoantibodies, cytokine 
dysregulation, aberrant T cell signaling, and the loss 
of immune-suppressive cells and functions. They also 
explore the influence of genetic background, environ-
ment, microRNAs, and sex-specific factors on the loss 
of immune homeostasis. Series Editor Antonio La Cava 
discusses the commonality of these mechanisms in 
autoimmune pathogenesis and suggests that they could 
serve as effective therapeutic targets.

Putting together the autoimmunity puzzle
Antonio La Cava     
http://jci.me/82041

Antonio La Cava, MD, PhD, is a Professor of Medicine in the Division of 
Rheumatology at the David Geffen School of Medicine at UCLA and Director of 
the UCLA Center of Excellence for the Federation of Clinical Immunology 
Societies (FOCiS). His research focuses on mechanisms of immune tolerance 
and the pathogenesis of autoimmune diseases, with the goal of developing 
effective translational strategies of immune-based intervention.
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Cytokines fan the flames in autoimmunity

MicroRNAs shape  
immune cell function  
in autoimmunity
tolerance mechanisms in B and t cells depend on tunable 
responses to antigens. These responses are highly sensitive 
to minor perturbations in cellular signaling cascades. 
Expression of the proteins that mediate these cascades is 
tightly regulated by both translational and posttranslational 
mechanisms. Laura Simpson and Mark Ansel review studies 
exploring miRNA regulation of central and peripheral 
tolerance mechanisms, focusing on alterations in PI3K-
mediated pathways that contribute to the development of 
autoimmunity. They also detail how miRNA expression 
profiling has identified points of dysregulation in various 
autoimmune diseases. Importantly, new technologies have 
made miRNAs tractable therapeutic targets. Additional 
studies will be required to understand how miRNAs function 
in specific immune cells at different sites of inflammation.

MicroRNA regulation of lymphocyte 
tolerance and autoimmunity
Laura J. Simpson and K. Mark Ansel     
http://jci.me/78090

The influence of sex-specific factors  
in autoimmunity

Autoimmune diseases are sexually 
dimorphic, with women representing more 
than 80% of cases. In this issue, Kira Rubtsova 
and colleagues discuss the sex-specific factors 
that contribute to sexual dimorphism in 
autoimmune disorders, including sex 
hormones, sex-specific gut microbiota, the 
presence or absence of a second X 
chromosome, and sex-dependent changes in 
the aging immune system. Each of these 
factors can have a profound influence on gene 
expression (see the accompanying image). For 
example, estrogen influences the expression of 
multiple immune-related genes that are 
known to contribute to autoimmunity, while 

the presence of an additional chromosome in males with Klinefelter syndrome results in a 14% 
increase in the incidence of systemic lupus erythematosus. Such findings support the idea that 
immune responses in males and females are differentially regulated by sex-specific factors that 
contribute to the development of autoimmunity.

Sexual dimorphism in autoimmunity
Kira Rubtsova, Philippa Marrack, and Anatoly V. Rubtsov    http://jci.me/78082

CD4 t helper (th) cells produce cytokines to 
coordinate immune responses. These cells can 
be divided into distinct effector subsets based 
on cytokine production patterns, which also 

influence the differentiation of naive Th cells. 
Vijay Kuchroo and colleagues focus on the role 
of cytokines in the control of Th17 cells, a 
subset that has been implicated in multiple 

autoimmune diseases. Th17 differentiation is 
influenced by environmental factors, including 
the gut microbiota and diet, which have been 
shown to change intestinal barrier function 
and intestinal immune cell repertoires 
through alterations in the IL-23/IL-17 axis (see  
the accompanying image). Finally, Kuchroo 
and colleagues discuss recent clinical trials of 
agents targeting the IL-23/IL-17 cytokine axis, 
which have helped elucidate roles for 
cytokines in autoimmune disease.

Pouring fuel on the fire:  
Th17 cells, the environment,  
and autoimmunity
Patrick R. Burkett, Gerd Meyer zu Horste,  
and Vijay K. Kuchroo     
http://jci.me/78085
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Keeping immune responses  
in check
immune tolerance requires the control of autoreactive t cells in both the 
thymus and the periphery. Central and peripheral tolerance checkpoints 
help to eliminate autoreactive T and B cells and also promote development 
of extrinsic control mechanisms, mediated by Tregs, which suppress the 
harmful activities of autoreactive cells that escape negative selection. 
Escape of autoreactive immune cells and/or Treg instability contribute to 
the development of autoimmune disease (see the accompanying image). In 
this issue, Jeffrey Bluestone and colleagues summarize our current 
understanding of the mechanisms involved in central and peripheral 
tolerance checkpoints, including the role of self-peptide presentation in 
shaping T cell function and development, and discuss therapeutic strategies 
to restore immune tolerance.

T cells in the control of organ-specific autoimmunity
Jeffrey A. Bluestone, Hélène Bour-Jordan, Mickie Cheng, and Mark Anderson    
http://jci.me/78089
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The ins and outs of  
autoantibodies

T cell signaling dysregulation 
in autoimmunity
systemic lupus erythematosus (sle) is a prototypical autoimmune 
disease characterized by systemic inflammation, multi-organ damage, and 
aberrant T cell function. Vaishali Moulton and George Tsokos review 
alterations in T cell signaling pathways that contribute to autoimmunity. 
SLE T cells exhibit altered antigen responses, inappropriate tissue homing, 
excessive help to B cells, limited production of IL-2, increased production of 
IL-17, altered T cell subset distribution, and compromised Treg function. 
Preclustering of lipid rafts in SLE T cells and overexpression of the 
phosphatase PP2A are among the mechanisms that contribute to T cell 
signaling alterations, while epigenetic modifications contribute to changes 
in cytokine production. Identification of aberrant mechanisms will aid in 
the development of new therapeutic strategies.

T cell signaling abnormalities contribute to aberrant 
immune cell function and autoimmunity
Vaishali R. Moulton and George C. Tsokos     
http://jci.me/78087

Checking tolerance in developing  
B cells
the B cell repertoire arises from stochastic rearrangement of ig genes, potentially 
allowing for the development of autoreactive B cells. In healthy individuals, 
autoreactive B cells are eliminated; however, defects in central and peripheral B cell 
tolerance checkpoints are associated with the development of autoimmunity. Fritz 
Melchers describes embryonic and postnatal B cell differentiation, with a focus on the 
five checkpoints that monitor B cells for structural fitness and autoreactivity. 
Additionally, he highlights how the microenvironment in which these B cells develop 
influences gene rearrangements, survival, proliferation, or apoptosis through the 
provision of different antigens and signaling molecules.

Checkpoints that control B cell development
Fritz Melchers    http://jci.me/78083

Autoantibodies are a 
hallmark of many 
autoimmune diseases 
and mediate both tissue 
injury and systemic 
inflammation. Focusing 
on systemic lupus 
erythematosus and 
rheumatoid arthritis, 
Jolien Suurmond and 
Betty Diamond discuss 
the recent findings in the 
generation of autoreactiv-

ity and the contribution of autoantibodies to disease pathogenesis. 
Notably, both healthy individuals and individuals with autoimmune 
disease produce autoreactive B cells, but it is unclear why some B cells 
escape from tolerance. Suurmond  and Diamond propose a model wherein 
B cells that survive and produce pathogenic autoantibodies have 
specificity for self-antigens that are also TLR ligands (see the accompany-
ing image). The engagement of both T and B cells allows for an escape 
from tolerance and activation of myeloid cells, which cause inflammation.

Autoantibodies in systemic autoimmune diseases: 
specificity and pathogenicity
Jolien Suurmond and Betty Diamond     
http://jci.me/78084
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Most autoimmune diseases are complex disorders that arise from a combination of 
environmental and polygenic risk factors. While studies of rare monogenic disorders 
have identified essential mechanisms of central and peripheral tolerance, GWAS have 
begun to reveal more subtle mechanisms of immune dysregulation. David Hafler and 
colleagues review how new sequencing technologies are helping to provide frameworks 
for the interpretation of GWAS, including dense genotyping, epigenomic annotation of 
functional elements in primary immune cells, and large quantitative studies of gene 
expression in relevant cell types (see the accompanying image). Such studies will lead 
to an improved understanding of the cell types and mechanisms underlying 
autoimmune disease and, eventually, new diagnostics and therapeutic strategies.

Genetic basis of autoimmunity
Alexander Marson, William J. Housley, and David A. Hafler     
http://jci.me/78086

Autoimmune diseases are characterized by 
sequential phases of initiation, propagation, and 
resolution. In this issue, Abul Abbas and colleagues 
discuss the mechanisms thought to underlie each 
stage. They hypothesize that the initiation phase 
may be caused by genetic factors that lower the 
threshold for immune activation. Environmental 
factors could then augment and propagate this 

response. A loss of effective regulatory immune 
responses likely underlies the propagation phase 
of the disease, allowing for cytokine production 
and epitope spreading that result in tissue injury. 
The resolution phase is mediated by the control of 
autoimmune reactions and likely involves both 
cell-extrinsic and -intrinsic factors that restore 
immune homeostasis. A better understanding of 

the factors underlying each stage of 
autoimmune disease will aid in the development 
of effective therapeutics.

Mechanisms of human autoimmunity
Michael D. Rosenblum, Kelly A. Remedios,  
and Abul K. Abbas     
http://jci.me/78088

Understanding genetic factors in autoimmune disease

Finding balance in the immune response

conversations with giants in medicine

Craig Thompson
Craig Thompson, MD, president and CEO of Memorial Sloan 
Kettering Cancer Center, has made fundamental contributions to 
our understanding of how cells survive and replicate. His current 
research focuses on the role of metabolic pathways in 
tumorigenesis. In an interview with JCI Editor at Large Ushma 
Neill, Thompson discusses the evolution of his research focus. He 
initially studied platelet physiology while working at the Naval 
Blood Research Laboratory. Thompson then became a Howard 
Hughes Medical Institute Investigator studying the processes that 
regulate cell death and the mechanisms that shape lymphocyte 
development and immune homeostasis. After moving to the 
University of Pennsylvania, Thompson began to focus on the role 
of cellular metabolism in proliferation and survival when he found that elimination of apoptosis in mice did not completely regulate cellular 
survival. These processes have since been shown to play a critical role in cancer development and progression.
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