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Norman E. Sharpless, M.D., Deputy Editor, is the 
Deputy Director of the Lineberger Comprehensive Cancer 
Center and the Wellcome Distinguished Professor in 
Cancer Research at the University of North Carolina at 
Chapel Hill and a member of the American Society for 
Clinical Investigation. In addition to his clinical practice 
in hematology and oncology, he runs a basic research 

laboratory that employs genetically engineered mice to study cancer and 
aging. The Sharpless lab’s research is focused on control of the cell cycle, 
particularly by the INK4a/ARF (or CDKN2a) tumor suppressor locus, which 
encodes the p16INK4a and ARF cancer suppressors. The Sharpless lab discovered 
“pharmacological quiescence” as a means to ameliorate the toxicity of 
chemotherapy and other DNA-damaging agents. They also identified a 
critical role of the LKB1/STK11 tumor suppressor in limiting metastasis in 
melanoma and lung cancer. Dr. Sharpless directs UNCSeq, a large human 
clinical trial using next-generation sequencing of tumor DNA to define optimal 
chemotherapy in patients with advanced cancer in clinical real time. 
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Research articles in the 
current issue of the JCI

Autoimmunity
Specific peripheral B cell tolerance defects in patients with multiple sclerosis
Tuure Kinnunen, Nicolas Chamberlain, Henner Morbach, Tineke Cantaert, Megan Lynch, Paula Preston-Hurlburt, Kevan C. Herold, David A. Hafler, Kevin C. O’Connor, and 
Eric Meffre    http://jci.me/68775

     More, p. 8

Cardiovascular biology
Apolipoproteins E and AV mediate lipoprotein clearance by hepatic proteoglycans
Jon C. Gonzales, Philip L.S.M. Gordts, Erin M. Foley, and Jeffrey D. Esko    http://jci.me/67398

Clinical medicine
Exenatide and the treatment of patients with Parkinson’s disease
Iciar Aviles-Olmos, John Dickson, Zinovia Kefalopoulou, Atbin Djamshidian, Peter Ell, Therese Soderlund, Peter Whitton, Richard Wyse, Tom Isaacs, Andrew Lees, Patricia 
Limousin, and Thomas Foltynie    http://jci.me/68295

With related Commentary by Roger A. Barker, Mark Stacy, and Patrik Brundin
     More, p. 7

Endocrinology
Osteocalcin regulates murine and human fertility through a pancreas-
bone-testis axis
Franck Oury, Mathieu Ferron, Wang Huizhen, Cyrille Confavreux, Lin Xu, Julie Lacombe, Prashanth Srinivas, Alexandre Chamouni, 
Francesca Lugani, Herve Lejeune, T. Rajendra Kumar, Ingrid Plotton, and Gerard Karsenty    http://jci.me/65952

Endothelin-2 deficiency causes growth retardation, hypothermia, and emphysema in mice
Inik Chang, Alexa N. Bramall, Amy Greenstein Baynash, Amir Rattner, Dinesh Rakheja, Martin Post, Stephen Joza, Colin McKerlie, Duncan J. Stewart, Roderick R. McInnes, 
and Masashi Yanagisawa    http://jci.me/66735

Gastroenterology
Intestinal CFTR expression alleviates meconium ileus in cystic fibrosis pigs
David A. Stoltz, Tatiana Rokhlina, Sarah E. Ernst, Alejandro A. Pezzulo, Lynda S. Ostedgaard, Philip H. Karp, Melissa S. Samuel, 
Leah R. Reznikov, Michael V. Rector, Nicholas D. Gansemer, Drake C. Bouzek, Mahmoud H. Abou Alaiwa, Mark J. Hoegger, 
Paula S. Ludwig, Peter J. Taft, Tanner J. Wallen, Christine Wohlford-Lenane, James D. McMenimen, Jeng-Haur Chen, Katrina L. 
Bogan, Ryan J. Adam, Emma E. Hornick, George A. Nelson IV, Eric A. Hoffman, Eugene H. Chang, Joseph Zabner, Paul B. McCray Jr.,    

                                                         Randall S. Prather, David K. Meyerholz, and Michael J. Welsh    http://jci.me/68867
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Research articles in the current issue of the JCI

Hepatology
Smoothened is a master regulator of adult liver repair
Gregory A. Michelotti, Guanhua Xie, Marzena Swiderska, Steve S. Choi, Gamze Karaca, Leandi Krüger, Richard Premont, Liu Yang, Wing-Kin Syn, Daniel Metzger,   
and Anna Mae Diehl    http://jci.me/66904

Immunology
PD-L1 blockade synergizes with IL-2 therapy in reinvigorating exhausted T cells
Erin E. West, Hyun-Tak Jin, Ata-Ur Rasheed, Pablo Penaloza-MacMaster, Sang-Jun Ha, Wendy G. Tan, Ben Youngblood, Gordon J. Freeman, Kendall A. Smith, 
and Rafi Ahmed    http://jci.me/67008

PD1-based DNA vaccine amplifies HIV-1 GAG-specific CD8+ T cells in mice
Jingying Zhou, Allen K.L. Cheung, Zhiwu Tan, Haibo Wang, Wenbo Yu, Yanhua Du, Yuanxi Kang, Xiaofan Lu, Li Liu, Kwok-Yung 
Yuen, and Zhiwei Chen    http://jci.me/64704

Plasmacytoid dendritic cells promote rotavirus-induced human and murine 
B cell responses
Emily M. Deal, Katharina Lahl, Carlos F. Narváez, Eugene C. Butcher, and Harry B. Greenberg    http://jci.me/60945

C3 glomerulopathy–associated CFHR1 mutation alters FHR oligomerization and complement regulation
Agustín Tortajada, Hugo Yébenes, Cynthia Abarrategui-Garrido, Jaouad Anter, Jesús M. García-Fernández, Rubén Martínez-Barricarte, María Alba-Domínguez,   
Talat H. Malik, Rafael Bedoya, Rocío Cabrera Pérez, Margarita López Trascasa, Matthew C. Pickering, Claire L. Harris, Pilar Sánchez-Corral, Oscar Llorca, and   
Santiago Rodríguez de Córdoba    http://jci.me/68280

With related Commentary by V. Michael Holers
     More, p. 12

Infectious disease
Bacterial control of host gene expression through RNA polymerase II
Nataliya Lutay, Ines Ambite, Jenny Grönberg Hernandez, Gustav Rydström, Bryndís Ragnarsdóttir, Manoj Puthia, Aftab 
Nadeem, Jingyao Zhang, Petter Storm, Ulrich Dobrindt, Björn Wullt, and Catharina Svanborg    http://jci.me/66451

With related Attending Physician by Patrick C. Seed
     More, p. 11

Persistent G. lamblia impairs growth in a murine malnutrition model
Luther A. Bartelt, James Roche, Glynis Kolling, David Bolick, Francisco Noronha, Caitlin Naylor, Paul Hoffman, Cirle Warren, Steven Singer, and Richard Guerrant    
http://jci.me/67294

With related Commentary by Herbert L. DuPont and related Attending Phyisician by Theodore E. Nash
     More, p. 11

Muscle biology
Nuclear receptor/microRNA circuitry links muscle fiber type to 
energy metabolism
Zhenji Gan, John Rumsey, Bethany C. Hazen, Ling Lai, Teresa C. Leone, Rick B. Vega, Hui Xie, Kevin E. Conley, Johan Auwerx, 
Steven R. Smith, Eric N. Olson, Anastasia Kralli, and Daniel P. Kelly    http://jci.me/67652
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Research articles in the current issue of the JCI

Neurobiology
Endocytosis of synaptic ADAM10 in neuronal plasticity and Alzheimer’s disease
Elena Marcello, Claudia Saraceno, Stefano Musardo, Hugo Vara, Alerie Guzman de la Fuente, Silvia Pelucchi, Daniele 
Di Marino, Barbara Borroni, Anna Tramontano, Isabel Pérez-Otaño, Alessandro Padovani, Maurizio Giustetto, Fabrizio 
Gardoni, and Monica Di Luca    http://jci.me/65401

     More, p. 7
Lamin B1 mediates cell-autonomous neuropathology in a leukodystrophy mouse model
Mary Y. Heng, Shu-Ting Lin, Laure Verret, Yong Huang, Sherry Kamiya, Quasar S. Padiath, Ying Tong, Jorge J. Palop, Eric J. Huang, Louis J. Ptáček, and Ying-Hui Fu    
http://jci.me/66737

     More, p. 6

Oncology
MicroRNA-mediated loss of ADAR1 in metastatic melanoma promotes tumor growth
Yael Nemlich, Eyal Greenberg, Rona Ortenberg, Michal J. Besser, Iris Barshack, Jasmine Jacob-Hirsch, Elad Jacoby, Eran Eyal, Ludmila Rivkin, Victor G. Prieto, 
Nitin Chakravarti, Lyn M. Duncan, David M. Kallenberg, Eitan Galun, Dorothy C. Bennett, Ninette Amariglio, Menashe Bar-Eli, Jacob Schachter, Gideon Rechavi, 
and Gal Markel    http://jci.me/62980

Inhibition of DYRK1A destabilizes EGFR and reduces EGFR-dependent glioblastoma growth
Natividad Pozo, Cristina Zahonero, Paloma Fernández, Jose M. Liñares, Angel Ayuso, Masatoshi Hagiwara, Angel Pérez, Jose R. Ricoy, Aurelio Hernández-Laín, 
Juan M. Sepúlveda, and Pilar Sánchez-Gómez    http://jci.me/63623

Efficacious proteasome/HDAC inhibitor combination therapy for primary effusion lymphoma
Shruti Bhatt, Brittany M. Ashlock, Ngoc L. Toomey, Luis A. Diaz, Enrique A. Mesri, Izidore S. Lossos, and Juan Carlos Ramos    http://jci.me/64503

     More, p. 8
Depleting tumor-specific Tregs at a single site eradicates disseminated tumors
Aurélien Marabelle, Holbrook Kohrt, Idit Sagiv-Barfi, Bahareh Ajami, Robert C. Axtell, Gang Zhou, Ranjani Rajapaksa, Michael R. Green, James Torchia, Joshua Brody, 
Richard Luong, Michael D. Rosenblum, Lawrence Steinman, Hyam I. Levitsky, Victor Tse, and Ronald Levy    http://jci.me/64859

With related Commentary by Cristina Ghirelli and Thorsten Hagemann
     More, p. 9
Adoptively transferred TRAIL+ T cells suppress GVHD and augment antitumor activity
Arnab Ghosh, Yildirim Dogan, Maxim Moroz, Amanda M. Holland, Nury L. Yim, Uttam K. Rao, Lauren F. Young, Daniel Tannenbaum, Durva Masih, Enrico Velardi, 
Jennifer J. Tsai, Robert R. Jenq, Olaf Penack, Alan M. Hanash, Odette M. Smith, Kelly Piersanti, Cecilia Lezcano, George F. Murphy, Chen Liu, M. Lia Palomba, Martin G. 
Sauer, Michel Sadelain, Vladimir Ponomarev, and Marcel R.M. van den Brink    http://jci.me/66301

With related Commentary by Nelson Chao
     More, p. 9
Acylglycerol kinase augments JAK2/STAT3 signaling in esophageal squamous cells
Xiuting Chen, Zhe Ying, Xi Lin, Huanxin Lin, Jueheng Wu, Mengfeng Li, and Libing Song    http://jci.me/68143

Safe TNF-based antitumor therapy following p55TNFR reduction    
in intestinal epithelium
Filip Van Hauwermeiren, Marietta Armaka, Niki Karagianni, Ksanthi Kranidioti, Roosmarijn E. Vandenbroucke, Sonja 
Loges, Maarten Van Roy, Jan Staelens, Leen Puimège, Ajay Palagani, Wim Vanden Berghe, Panayiotis Victoratos, Peter 
Carmeliet, Claude Libert, and George Kollias    http://jci.me/65624

Germinal centers in spleen

Cell surface staining for ADAM10
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Research articles in the current issue of the JCI

CXCR4 downregulation of let-7a drives chemoresistance 
in acute myeloid leukemia
Ye Chen, Rodrigo Jacamo, Marina Konopleva, Ramiro Garzon, Carlo Croce, and Michael Andreeff    http://jci.me/66553

HPV-related methylation signature predicts survival in oropharyngeal 
squamous cell carcinomas
Efterpi Kostareli, Dana Holzinger, Olga Bogatyrova, Thomas Hielscher, Gunnar Wichmann, Michaela Keck, Bernd Lahrmann, 

Niels Grabe, Christa Flechtenmacher, Christopher R. Schmidt, Tanguy Seiwert, Gerhard Dyckhoff, Andreas Dietz, Daniela Höfler, Michael Pawlita, Axel Benner,   
Franz X. Bosch, Peter Plinkert, Christoph Plass, Dieter Weichenhan, and Jochen Hess    http://jci.me/67010

     More, p. 9
RSK3/4 mediate resistance to PI3K pathway inhibitors in breast cancer
Violeta Serra, Pieter J.A. Eichhorn, Celina García-García, Yasir H. Ibrahim, Ludmila Prudkin, Gertrudis Sánchez, Olga Rodríguez, Pilar Antón, Josep-Lluís Parra, Sara 
Marlow, Maurizio Scaltriti, Aleix Prat, Joaquín Arribas, William C. Hahn, So Young Kim, and José Baselga    http://jci.me/66343

Lung tumor NF-κB signaling promotes T cell–mediated immune surveillance
Emily L. Hopewell, Weipeng Zhao, William J. Fulp, Crystina C. Bronk, Alexis S. Lopez, Michael Massengill, Scott Antonia, Esteban Celis, Eric B. Haura, Steven A. Enkemann, 
Dung-Tsa Chen, and Amer A. Beg    http://jci.me/67250

The genomic landscape of small intestine neuroendocrine tumors
Michaela S. Banck, Rahul Kanwar, Amit A. Kulkarni, Ganesh K. Boora, Franziska Metge, Benjamin R. Kipp, Lizhi Zhang, Erik C. 
Thorland, Kay T. Minn, Ramesh Tentu, Bruce W. Eckloff, Eric D. Wieben, Yanhong Wu, Julie M. Cunningham, David M. Nagorney, 
Judith A. Gilbert, Matthew M. Ames, and Andreas S. Beutler    http://jci.me/67963

Multicolor microRNA FISH effectively differentiates tumor types
Neil Renwick, Pavol Cekan, Paul A. Masry, Sean E. McGeary, Jason B. Miller, Markus Hafner, Zhen Li, Aleksandra Mihailovic, 

Pavel Morozov, Miguel Brown, Tasos Gogakos, Mehrpouya B. Mobin, Einar L. Snorrason, Harriet E. Feilotter, Xiao Zhang, Clifford S. Perlis, Hong Wu, Mayte Suárez-Farinas, 
Huichen Feng, Masahiro Shuda, Patrick S. Moore, Victor A. Tron, Yuan Chang, and Thomas Tuschl    http://jci.me/68760

With related Commentary by Gennadi V. Glinsky
     More, p. 8

Reproductive biology
BMPR2 is required for postimplantation uterine function and pregnancy maintenance
Takashi Nagashima, Qinglei Li, Caterina Clementi, John P. Lydon, Francesco J. DeMayo, and Martin M. Matzuk    http://jci.me/65710

     More, p. 10
Fetal-derived adrenomedullin mediates the innate immune milieu of the placenta
Manyu Li, Nicole M.J. Schwerbrock, Patricia M. Lenhart, Kimberly L. Fritz-Six, Mahita Kadmiel, Kathleen S. Christine, Daniel M. Kraus, Scott T. Espenschied,  
Helen H. Willcockson, Christopher P. Mack, and Kathleen M. Caron    http://jci.me/67039

     More, p. 10

Transplantation
Cognate antigen directs CD8+ T cell migration to vascularized transplants
Jeffrey M. Walch, Qiang Zeng, Qi Li, Martin H. Oberbarnscheidt, Rosemary A. Hoffman, Amanda L. Williams, David M. Rothstein, Warren D. Shlomchik, Jiyun V. Kim, 
Geoffrey Camirand, and Fadi G. Lakkis    http://jci.me/66722

With related Commentary by Terry B. Strom
     More, p. 11

Leukemia cells in liver

 Intestinal endocrine tumor
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Many neurological disorders are characterized by a loss of 
myelin, the specialized membrane that surrounds axons and 
facilitates proper axonal conduction. Such defects are found 
in multiple sclerosis as well as in rare neuropathies, such as 
adult-onset autosomal-dominant leukodystrophy (ADLD).  
In patients, ADLD is associated with a duplication of the 
lamin B1 gene (LMNB1), which encodes a nuclear intermediate 
filament thought to be important in maintaining chromatin 
structure and regulating gene expression. However, it has 
been unclear how increased LMNB1 expression contributes to 
the progressive loss of myelin. In this month’s issue of the JCI, 
Ying-Hui Fu and colleagues report mouse models of ADLD 
that use a BAC-mediated transgenic approach to express 
Lmnb1 under the control of its endogenous promoter.  They 
found that these mice exhibit cognitive impairments and 
seizures that recapitulate multiple aspects of ADLD.  Further, 
they show that overexpression of human LMNB1 specifically 
in oligodendrocytes is sufficient to drive demyelination, 
aberrant myelin formation, and axonal degeneration, 
revealing cell-autonomous functions for lamin B1 in myelin 
formation and maintenance. In addition, the Fu group 
reports that lamin B1 regulates the expression of the myelin 
membrane protein proteolipid protein 1 (PLP1) and that 
overexpression of LMNB1 is associated with decreased Plp1 
expression. Cumulatively, their findings suggest that lamin B1 
regulates myelination and genes involved in myelin 
breakdown and that targeting this pathway may offer a 
therapeutic strategy for a variety of demyelinating disorders. 
Here, a representative electron micrograph from a 1-year-old 
mouse carrying the Lmnb1 transgene reveals structural 
abnormalities in myelin sheaths.

Lamin B1 mediates cell-autonomous neuropathology 
in a leukodystrophy mouse model
Mary Y. Heng, Shu-Ting Lin, Laure Verret, Yong Huang, Sherry Kamiya, Quasar S. 
Padiath, Ying Tong, Jorge J. Palop, Eric J. Huang, Louis J. Ptáček, and Ying-Hui Fu    
http://jci.me/66737

Understanding the role of lamin B1 
in progressive myelin loss
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Trafficking of ADAM10 contributes to Alzheimer’s disease pathology
ADAM10 is a postsynaptic density (PsD) protein that 
functions as a sheddase, mediating the cleavage of 
transmembrane proteins at excitatory synapses. It has 
previously been shown to mediate alternative processing of 
amyloid precursor protein (APP), preventing the formation of 
the neurotoxic β-amyloid peptide (Aβ). Elena Marcello and 
colleagues found that ADAM10 undergoes AP2-dependent, 
clathrin-mediated endocytosis. The accompanying image 
shows the cell-surface expression of wild-type ADAM10 and 
ADAM10 that lacks the AP2-binding motif (ADAM10 AQA). 
Strikingly, the association between ADAM10 and AP2 was 
increased in human hippocampal homogenates from 
Alzheimer’s disease (AD) patients compared with healthy 
controls. In cultured hippocampal neurons, the level and 
activity of ADAM10 at synapses as well as its interaction with 
AP2 were modulated by activity-dependent synaptic 
plasticity. Taken together, these data identify mechanisms 
controlling the synaptic trafficking of ADAM10, which plays a 
role in AD pathogenesis.

Endocytosis of synaptic ADAM10 in neuronal 
plasticity and Alzheimer’s disease
Elena Marcello, Claudia Saraceno, Stefano Musardo, Hugo 
Vara, Alerie Guzman de la Fuente, Silvia Pelucchi, Daniele Di 
Marino, Barbara Borroni, Anna Tramontano, Isabel Pérez-
Otaño, Alessandro Padovani, Maurizio Giustetto, Fabrizio 
Gardoni, and Monica Di Luca    http://jci.me/65401

Research | Editor’s Picks

  neurobiology

Parkinson’s disease (PD), marked by a progressive loss of motor control, is 
thought to be caused by degeneration of the dopaminergic pathway. Despite 
intensive research, there are currently no approved therapies that have been 
demonstrated to alter the progression of the disease. In this article, Iciar 
Aviles-Olmos and colleagues investigated the use of a drug approved for diabetes 
care, exenatide, in PD patients. Aviles-Olmos et al. observed that the drug was 
well tolerated, and cognitive ability and motor skills improved in patients after 
one year of treatment, whereas they declined in control patients. 

In the accompanying Commentary, Roger Barker, Mark Stacy, and Patrik Brundin 
point out that the novel clinical trial design used in this study maximized its 
potential impact while minimizing cost, indicating safety and potential efficacy, 
and that despite the absence of a placebo control, this proof-of-concept work 
offers hope that exenatide therapy may be effective in PD. 

Diabetes drug tested for Parkinson’s disease therapy
Exenatide and the treatment of patients 
with Parkinson’s disease
Iciar Aviles-Olmos, John Dickson, Zinovia Kefalopoulou, Atbin Djamshidian, Peter 
Ell, Therese Soderlund, Peter Whitton, Richard Wyse, Tom Isaacs, Andrew Lees, 
Patricia Limousin, and Thomas Foltynie    http://jci.me/68295

  Related Commentary
A new approach to disease-modifying drug trials 
in Parkinson’s disease
Roger A. Barker, Mark Stacy, and Patrik Brundin
http://jci.me/69690

  clinical medicine the JCi is pleased to publish the first article in its new research category, Clinical Medicine. This category includes 
reports of intervention trials, including Phase I or II trials, that provide an early demonstration of clinically relevant 
outcomes for new therapies and diagnostics, as well as reports of rigorous observational studies and meta-analyses.
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Multiple sclerosis (Ms) is an 
autoimmune disease of the CNS. T 
cells are considered to be the primary 
effectors of the disease; however, 
autoreactive B cells have recently emerged 
as important pathogenic mediators. In 
healthy individuals, autoreactive B cells 
are eliminated at two different tolerance 
checkpoints: the central tolerance 
checkpoint in the bone marrow and the 
peripheral tolerance checkpoint. Tuure 
Kinnunen and colleagues demonstrated 
that only the peripheral tolerance 
checkpoint is defective in patients with 
MS and that increased activation and 
proliferation of mature, antigen-naive B 
cells accompany the defect. In contrast, 
patients with rheumatoid arthritis or 
type 1 diabetes were defective for both 
checkpoints. These findings could have 
important implications for the efficacy of B 
cell elimination therapy.

Specific peripheral B cell tolerance 
defects in patients with multiple 
sclerosis
Tuure Kinnunen, Nicolas Chamberlain, Henner 
Morbach, Tineke Cantaert, Megan Lynch, Paula 
Preston-Hurlburt, Kevan C. Herold, David 
A. Hafler, Kevin C. O’Connor, and Eric Meffre    
http://jci.me/68775

Researchers FISH for miRNA in tissue sections 

autoimmunit y

Primary effusion lymphoma (Pel) is a rare, fatal form of aggressive B cell 
lymphoma caused by Kaposi’s sarcoma–associated herpesvirus (KSHV). 
Shruti Bhatt, Brittany Ashlock, and colleagues used an immunocompromised 
murine xenograft model of PEL to determine the efficacy of combined 
proteasome inhibitor (bortezomib) and histone deacetylase (HDAC) inhibitor 
(suberoylanilidehydroxamic acid [SAHA], also known as Vorinostat) therapy. They 
found that this treatment combination reactivated KSHV replication and induced 
PEL cell death without virion production, increasing the life span of PEL xenograft-
bearing mice. Moreover, this drug combination led to acetylation and accumulation 
of activated p53. These findings indicate that a combination of proteasome and 
HDAC inhibitors could be beneficial in immunocompromised patients with KSHV-
associated malignancies. The accompanying image shows TUNEL-stained (green) 
and DAPI-stained nuclei (blue) in PEL cells treated with vehicle, bortezomib alone, 
SAHA alone, and combined therapy.

Efficacious proteasome/HDAC inhibitor combination therapy 
for primary effusion lymphoma
Shruti Bhatt, Brittany M. Ashlock, Ngoc L. Toomey, Luis A. Diaz, Enrique A. Mesri, 
Izidore S. Lossos, and Juan Carlos Ramos    http://jci.me/64503

A promising biological drug combination 
for primary effusion lymphomaMultiple sclerosis–

specific peripheral 
tolerance defects 
permit autoreactive
B cells 

  oncology

in recent years, 
microRnAs (miRnAs) 
and other noncoding 
RNAs have emerged 
as disease biomarkers. 
miRNA profiles have 
been used to establish 

tissue origin for cancers of unknown primary 
origin, determine prognosis, monitor therapeutic 
responses, and screen for disease, but clinically 
tractable, diagnostic methods for monitoring miRNA 
expression in patient samples are not currently 
available. Neil Renwick, Pavol Cekan, and colleagues 
developed a multicolor miRNA FISH technology that 
can be used to visualize miRNAs in formalin-fixed 
paraffin-embedded (FFPE) tissue sections. Using this 
method, Renwick and colleagues were able to identify 
tumor-specific miRNAs in basal cell carcinoma and 
Merkel cell carcinoma (accompanying image) and 
distinguish between FFPE sections from the two 
tumor types. This proof-of-concept study indicates 
that RNA FISH could serve as a molecular diagnostic 

in a clinical setting. In a companion Commentary, 
Gennadi Glinsky discusses how this technology 
could contribute to the development of RNA-based 
diagnostics and therapeutics.

Multicolor microRNA FISH effectively 
differentiates tumor types
Neil Renwick, Pavol Cekan, Paul A. Masry, Sean 
E. McGeary, Jason B. Miller, Markus Hafner, Zhen 
Li, Aleksandra Mihailovic, Pavel Morozov, Miguel 
Brown, Tasos Gogakos, Mehrpouya B. Mobin, Einar 
L. Snorrason, Harriet E. Feilotter, Xiao Zhang, 
Clifford S. Perlis, Hong Wu, Mayte Suárez-Farinas, 
Huichen Feng, Masahiro Shuda, Patrick S. Moore, 
Victor A. Tron, Yuan Chang, and Thomas Tuschl    
http://jci.me/68760

  Related Commentary
RNA-guided diagnostics and 
therapeutics for next-generation 
individualized nanomedicine
Gennadi V. Glinsky
http://jci.me/69268
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tregs modulate the immune system response to 
cancer cells, allowing cancer cells to persist and 
evade immune-mediated destruction. In this issue, 
Aurélien Marabelle and colleagues found that 
tumor-infiltrating Tregs expressed the cell surface 
markers CTLA-4 and OX40. In mice, injection of 
tumors with anti–CTLA-4 and anti-OX40 antibodies 
reduced tumor size and improved survival. Injection 
of these antibodies into tumors cleared disease 
distal to the injection site, including the brain, and 
local intratumoral injection was effective at low 
doses. This work suggests that therapies that target 
tumor-infiltrating Tregs may be a promising 
approach to cancer treatment.

In the accompanying Commentary, Cristina Ghirelli 
and Thorsten Hagemann emphasize that, in order 
for this approach to be clinically relevant, it will be 
important to show that targeting Tregs in 
metastatic tumors also blocks growth.

The images show reduced lung metastases in mice 
treated with anti–CTLA-4 and anti-OX40 antibodies.

Depleting tumor-specific Tregs at a single 
site eradicates disseminated tumors
Aurélien Marabelle, Holbrook Kohrt, Idit Sagiv-Barfi, 
Bahareh Ajami, Robert C. Axtell, Gang Zhou, Ranjani 
Rajapaksa, Michael R. Green, James Torchia, Joshua 
Brody, Richard Luong, Michael D. Rosenblum, 
Lawrence Steinman, Hyam I. Levitsky, Victor Tse, and 
Ronald Levy    http://jci.me/64859

  Related Commentary
Targeting immunosuppression 
for cancer therapy
Cristina Ghirelli and Thorsten Hagemann    
http://jci.me/69999

Targeting Tregs for 
cancer therapy

high-risk types of human papilloma virus (hPV) are increasingly detected in patients with 
oropharyngeal squamous cell carcinoma (OPSCC). Interestingly, HPV-positive OPSCC is highly 
curable, and patients with HPV have better survival compared with HPV-negative patients. To 
understand the molecular mechanisms underlying these differences, Efterpi Kostareli and colleagues 
monitored global changes in CpG island hypermethylation in HPV-positive and HPV-negative 
OPSCCs. They identified a methylation pattern that is dependent on the presence of HPV 
transformation–specific transcripts. This pattern, which included low methylation levels in ALDH1A2 
and OSR2 promoters and high methylation levels in GATA4, GRIA4, and IRX4 promoters, was 
significantly correlated with improved survival in three independent patient cohorts.

HPV-related methylation signature predicts survival in oropharyngeal 
squamous cell carcinomas
Efterpi Kostareli, Dana Holzinger, Olga Bogatyrova, Thomas Hielscher, Gunnar Wichmann, Michaela 
Keck, Bernd Lahrmann, Niels Grabe, Christa Flechtenmacher, Christopher R. Schmidt, Tanguy Seiwert, 
Gerhard Dyckhoff, Andreas Dietz, Daniela Höfler, Michael Pawlita, Axel Benner, Franz X. Bosch, Peter 
Plinkert, Christoph Plass, Dieter Weichenhan, and Jochen Hess    http://jci.me/67010

HPV leaves its mark in oropharyngeal 
squamous cell carcinomas

  oncology

For patients with leukemia and other hematological 
malignancies, hematopoietic stem cell transplantation (HSCT) can 
be a powerfully effective therapy. However, in addition to the 
desirable antitumor effect, transplanted cells can attack the host 
tissue, resulting in graft-versus-host disease (GVHD). Here, Arnab 
Ghosh and colleagues found that expression of the cytolytic 
molecule TRAIL in transplanted cells was critical for an effective 
antitumor response, and T cells engineered to overexpress TRAIL 
induced apoptosis of alloreactive T cells. Thus, increasing TRAIL 
expression reduced GVHD and enhanced antitumor activity. In the 
accompanying Commentary, Nelson Chao suggests that future 
therapies may take advantage of TRAIL-expressing cells to promote 
an antitumor response without putting patients at risk for GVHD.

The figure shows bioluminescence imaging of transplanted T cells.

Adoptively transferred TRAIL+ T cells suppress 
GVHD and augment antitumor activity
Arnab Ghosh, Yildirim Dogan, Maxim Moroz, Amanda M. Holland, 
Nury L. Yim, Uttam K. Rao, Lauren F. Young, Daniel Tannenbaum, 
Durva Masih, Enrico Velardi, Jennifer J. Tsai, Robert R. Jenq, Olaf Penack, Alan M. Hanash, Odette M. Smith, Kelly 
Piersanti, Cecilia Lezcano, George F. Murphy, Chen Liu, M. Lia Palomba, Martin G. Sauer, Michel Sadelain, Vladimir 
Ponomarev, and Marcel R.M. van den Brink    http://jci.me/66301

  Related Commentary
Blazing a new TRAIL in hematopoietic cell transplantation
Nelson Chao    http://jci.me/69909

On the TRAIL toward new cancer therapies
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reproductive biology
Understanding the 
signaling pathways  
required for fertility
During pregnancy, a number of signals 
between the mother and the developing 
embryo are required to ensure the proper 
vascularization of the uterus and development 
of the placenta and to establish immunological 
tolerance. Bone morphogenetic protein 
(Bmp) signaling is known to be important in 
development and reproduction, and it was 
previously shown that Bmpr2-knockout mice 
have early embryonic lethality. To investigate 
the role of Bmpr2 in fertility, Takashi 
Nagashima and colleagues generated mice 
with conditional deletion of Bmpr2 in the 
uterus. This loss of Bmpr2 signaling resulted 
in fetal loss and sterility related to suppressed 
expression of endothelial growth factors and 
placental abruption. These findings suggest 
Bmpr2-mediated signaling is a major 
pathway that regulates the maternal-fetal 
interface and the establishment of fertility. 
The image shows fetal growth retardation in 
the absence of Bmpr2.

BMPR2 is required for post-
implantation uterine function 
and pregnancy maintenance
Takashi Nagashima, Qinglei Li, Caterina Clem-
enti, John P. Lydon, Francesco J. DeMayo, and 
Martin M. Matzuk    http://jci.me/65710

Research | Editor’s Picks

Adrenomedullin promotes uterine artery  
remodeling during pregnancy

Preeclampsia is associated with poor remodeling of 
uterine spiral arteries (SAs), a process that helps to 
increase the flow of oxygen and nutrients through 
the placenta to the developing fetus. In this article, 
Manyu Li and colleagues describe a critical role for 
adrenomedullin expression in fetal trophoblasts in 
driving SA remodeling. The loss of adrenomedullin 
or its receptor in the placenta resulted in reduced 
vessel branching and reduced recruitment of uterine 
NK cells, which are known to be involved in 
promoting SA remodeling. Interestingly, increasing 
adrenomedullin had the opposite effects. These 
findings suggest that levels of adrenomedullin may 
be a useful biomarker for preeclampsia and that 
pharmacologically targeting this pathway may 
improve outcome in high-risk pregnancies.

The image shows reduced branching in the placentas 
of Adm-knockout mice.

Fetal-derived adrenomedullin 
mediates the innate immune milieu 
of the placenta
Manyu Li, Nicole M.J. Schwerbrock,  
Patricia M. Lenhart, Kimberly L. Fritz-Six,  
Mahita Kadmiel, Kathleen S. Christine,  
Daniel M. Kraus, Scott T. Espenschied,   
Helen H. Willcockson, Christopher P. Mack,   
and Kathleen M. Caron    http://jci.me/67039
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Giardia is a highly prevalent protozoan parasite, 
and in the developing world, infection of young 
children is nearly universal. However, the majority of 
infected individuals do not experience symptoms, 
calling into question the role of Giardia as an 
enteropathogen. In this issue, Luther Bartelt and 
colleagues exposed weaned, malnourished mice to 
Giardia and found that malnutrition primed the 
animals for a more symptomatic response, including 
inflammation, intestinal damage, and growth 
retardation. These findings suggest that 
malnourishment puts children at greater risk for 
symptomatic Giardia infection. In the related 
Attending Physician piece, Theodore Nash describes 
how this single infection agent can have dramatically 

infectious disease

As pathogens express new tissue attack 
mechanisms, the host defense retaliates by 
increasing the complexity of innate and acquired 
immunity. While this positive and competitive mode 
of evolution is well established, Nataliya Lutay and 
colleagues propose that certain nonvirulent bacteria 
may act as guardians of the host environment by 
controlling the quality and quantity of host gene 
expression in order to prevent potentially 
destructive immune activation. Using an 
asymptomatic bacteriuria (ABU) strain of E. coli, 
Lutay and colleagues demonstrated that only 
specific aspects of the host immune response were 
perturbed: type 1 interferon signaling was inhibited, 
but NFKB was not suppressed. Through this new 
mechanism of transcriptional modulation, bacteria 
may establish a beneficial, pathology-averse 

Commensal bacteria suppress host responses 
through transcriptional modulation 

symbiotic state in the host. In an accompanying 
Attending Physician article, Patrick Seed discusses 
how commensal bacteria could potentially be used 
as therapeutics in patients with recurrent urinary 
tract infections.

Bacterial control of host gene  
expression through RNA polymerase II 
Nataliya Lutay, Ines Ambite, Jenny Grönberg Hernandez, 
Gustav Rydström, Bryndís Ragnarsdóttir, Manoj Puthia, 
Aftab Nadeem, Jingyao Zhang, Petter Storm, Ulrich 
Dobrindt, Björn Wullt, and Catharina Svanborg    
http://jci.me/66451

  Related Attending Physician
Anger management: bacteria 
soothe the savage host
Patrick C. Seed    http://jci.me/69647

different effects depending on an individual’s health 
history. As Herbert DuPont explains in the 
accompanying Commentary, although the 
preexisting nutritional state undoubtedly plays a role, 
the varying Giardia strains and host genetics are likely 
also contributors to the extent of disease.

The figure shows duodenal changes in malnourished 
mice exposed to Giardia.

Persistent G. lamblia impairs growth 
in a murine malnutrition model
Luther A. Bartelt, James Roche, Glynis Kolling, David 
Bolick, Francisco Noronha, Caitlin Naylor, Paul Hoffman, 
Cirle Warren, Steven Singer, and Richard Guerrant    
http://jci.me/67294

  Related Commentary
Giardia: both a harmless commensal 
and a devastating pathogen
Herbert L. DuPont    http://jci.me/69932

  Related Attending Physician
Unraveling how Giardia infections 
cause disease
Theodore E. Nash    http://jci.me/69956

organ transplant rejection begins when T cells 
directed against the foreign tissue infiltrate the 
graft, but the signals that direct this movement are 
incompletely understood. In this article, Jeffrey 
Walch and colleagues demonstrate in mouse 
models that antigen recognition is required for 
strong adhesion and transmigration of CD8+   
T cells, and in turn that that antigen-specific T cell 
migration is required for antigen-nonspecific T  
cell infiltration. Contrary to previous models, this 
adhesion and infiltration does not appear to require 
chemokine receptor signaling. In addition, T cells 
were induced to transmigrate by antigen presented 
by either the graft endothelium or by antigen-
presenting cells located within the organ transplant. 

As Terry Strom points out in the accompanying 
Commentary, this could have important implications 
for the design of novel antirejection therapeutics.

The figure shows T cells infiltrating a kidney graft.

Cognate antigen directs CD8+ T cell 
migration to vascularized transplants
Jeffrey M. Walch, Qiang Zeng, Qi Li, Martin H. 
Oberbarnscheidt, Rosemary A. Hoffman, Amanda L. 
Williams, David M. Rothstein, Warren D. Shlomchik, 
Jiyun V. Kim, Geoffrey Camirand, and Fadi G. Lakkis    
http://jci.me/66722

  Related Commentary
Transplant rejection and paradigms 
lost
Terry B. Strom    http://jci.me/69385

transplantation

How Giardia targets the vulnerable

Understanding 
rejection
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immunology

Cystic fibrosis (CF) is caused by mutations in 
CFTR, a gene that encodes an anion channel that 
is expressed in multiple tissues. Approximately 
15% of babies with CF are born with an obstruction 
of the small intestine known as meconium ileus, 
frequently the first sign of CF. Unlike in humans, 
meconium ileus occurs in 100% of newborn CF pigs. 
David Stoltz and colleagues found that transgenic 
expression of CFTR cDNA in the intestine of CF 
pigs alleviated meconium ileus; over time, the 
pigs still exhibited other manifestations of CF, 
including liver and lung disease, reduced weight 
gain, and pancreatic destruction. These findings 
provide insight into the pathophysiology of CF. 
The accompanying image shows CFTR expression 
(green) in the ileus.

the complement pathway is part of the innate 
immune system that aids in the clearance of 
pathogens and involves the cleavage of component 
C3 to activate downstream signaling events. The 
factor H–related proteins (FHRs; encoded by the CFHR 
genes) are thought to regulate complement activation 
by interacting with carbohydrates and C3 activation 
fragments. In this article, Agustín Tortajada, Hugo 
Yébenes, Cynthia Abarrategui-Garrido, and colleagues 
identify a human mutation in CFHR1 linked to C3 
glomerulopathy (C3G), kidney pathologies associated 
with complement dysregulation. Furthermore, 
they show that the disease mutation results in the 
formation of large FHR multimers with increased 
avidity for FHR targets, which increases complement 
activation. These studies help to define the function  
of FHRs and their role in pathology.

As Michael Holers explains in the accompanying 
Commentary, variants in CFHR genes are linked to 

Insight into complement activation in C3G 
multiple autoimmune and inflammatory diseases, 
and studies like this one that define the form and 
function of the proteins may help to direct the 
development of new therapies.

The image shows C3 in a glomerulus of a patient 
with C3G.

C3 glomerulopathy–associated CFHR1 
mutation alters FHR oligomerization 
and complement regulation
Agustín Tortajada, Hugo Yébenes, Cynthia 
Abarrategui-Garrido, Jaouad Anter, Jesús M. 
García-Fernández, Rubén Martínez-Barricarte, 
María Alba-Domínguez, Talat H. Malik, Rafael 
Bedoya, Rocío Cabrera Pérez, Margarita López 
Trascasa, Matthew C. Pickering, Claire L. Harris, 
Pilar Sánchez-Corral, Oscar Llorca, and Santiago 
Rodríguez de Córdoba
http://jci.me/68280

  Related Commentary
Human C3 glomerulopathy provides 
unique insights into complement 
factor H–related protein function
V. Michael Holers    http://jci.me/69684

gastroenterology

CFTR gene replacement alleviates meconium 
ileus in newborn cystic fibrosis pigs

Intestinal CFTR expression alleviates 
meconium ileus in cystic fibrosis pigs
David A. Stoltz, Tatiana Rokhlina, Sarah E. Ernst, 
Alejandro A. Pezzulo, Lynda S. Ostedgaard, Philip H. 
Karp, Melissa S. Samuel, Leah R. Reznikov, Michael 
V. Rector, Nicholas D. Gansemer, Drake C. Bouzek, 
Mahmoud H. Abou Alaiwa, Mark J. Hoegger, Paula 
S. Ludwig, Peter J. Taft, Tanner J. Wallen, Christine 
Wohlford-Lenane, James D. McMenimen, Jeng-Haur 
Chen, Katrina L. Bogan, Ryan J. Adam, Emma E. 
Hornick, George A. Nelson IV, Eric A. Hoffman, Eugene 
H. Chang, Joseph Zabner, Paul B. McCray Jr., Randall 
S. Prather, David K. Meyerholz, and Michael J. Welsh    
http://jci.me/68867
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Conversations with Giants in Medicine

iron is an essential mineral that 
plays a wide variety of roles in the 
body, including carrying oxygen 
in hemoglobin and serving as a 
cofactor in many enzymes.  Too 
little iron results in anemia, while 
excess iron absorption, found in 
some genetic disorders, leads to 
hemochromatosis. Hepcidin is a 
peptide hormone that plays a key 
role in controlling iron homeostasis 
by regulating the activity of the iron 
transporter ferroportin. Caroline 
Enns and colleagues review the 
upstream signaling pathways that 
control hepcidin expression.  Further, 
their review highlights the clinical 

importance of hepcidin in red blood cell generation and discusses why hepcidin is an 
attractive therapeutic target for intervening in disorders of iron homeostasis. In this 
image, high iron conditions induce bone morphogenetic protein BMP6, which signals 
through SMADs to increase hepcidin transcription. In addition, the schematic shows a 
proposed model for the contribution of hereditary hemochromatosis protein (HFE) and 
transferrin receptor 2 (TfR2) to hepcidin transcription.

Iron regulation by hepcidin
Ningning Zhao, An-Sheng Zhang, and Caroline A. Enns    http://jci.me/67225

science in medicine

Stephen O’Rahilly 
in the face of the growing obesity epidemic, researchers have devoted considerable 
energy to understanding what drives eating behavior and metabolism. In addition 
to sedentary lifestyles and an environment of caloric excess, these studies have 
revealed that genetics play an important role in determining an individual’s 
susceptibility to obesity. Professor Stephen O’Rahilly and his research group were the 
first to identify patients with obesity due to leptin deficiency, and to understand that 
this was a treatable monogenic disorder. In this month’s Conversations with Giants 
in Medicine, O’Rahilly sat down with JCI Editor at Large Ushma Neill to discuss his 
career path and his contributions to the field of genetic obesity. In the wide-ranging 
interview, O’Rahilly relates how his group nearly missed the discovery of the human 
mutations in the leptin gene, explains his desire to understand why a condition as 
heritable as obesity is considered with so little sympathy by many in the public, and 
confesses his song writing and professional soccer aspirations. 

http://jci.me/70726

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

Albany Med Faculty Physicians
Over 300 Experts Practicing What They Teach

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

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

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

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

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

Understanding hepcidin regulation 
of iron homeostasis

A brief history of leptin
energy homeostasis is maintained by a humoral system that acts 
on both the brain and the periphery. The current obesity epidemic 
underscores the necessity of developing a clear understanding of the 
mechanisms that mediate energy homeostasis and govern body weight 
regulation. In 1996, researchers led by Michael Schwartz and Denis 
Baskin demonstrated that leptin acts in the hypothalamic arcuate 
nucleus and alters the expression of the neuropeptide NPY to reduce 
food intake and increase metabolic rate in rats. In this issue, Schwartz 
and Baskin reflect on findings that preceded their 1996 paper, discuss 
how our understanding of leptin has evolved, and highlight current 
research questions.

Leptin and the brain: then and now
Michael W. Schwartz and Denis G. Baskin    http://jci.me/69346

hindsight
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Your innovation 
deserves recognition

Among the nation’s leading academic medical centers, University Hospitals Case  
Medical Center is the primary affiliate of Case Western Reserve University School  
of Medicine, a nationally recognized leader in medical research and education.

UH Case Medical Center is the 2012 recipient of the American Hospital  
Association-McKesson Quest for Quality Prize.

The Harrington Prize for Innovation in Medicine, presented by the American Society 

for Clinical Investigation (ASCI) and the Harrington Discovery Institute at  

University Hospitals Case Medical Center, honors the physician-scientist who has 

moved science forward with notable achievements in innovation, creativity and  

potential for clinical application. 

This annual prize includes: 

-- An unrestricted $20,000 honorarium

-- The Harrington Prize Lecture, delivered at the annual meeting of the  

 American Society for Clinical Investigation 

-- A review, published in the Journal of Clinical Investigation 

The Harrington Prize is an international award open to those holding an MD or 

equivalent degree. The recipient will be decided by an award committee composed 

of members of the ASCI Council and of the Harrington Discovery Institute  

Scientific Advisory Board.

Applications are being accepted through June 28, 2013. To learn more or to apply, 

visit HarringtonDiscovery.org.

http://www.uhhospitals.org/services/harrington-discovery-institute?utm_source=JornalClinicalInvestigation&utm_medium=print&utm_campaign=HDIprint

