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Featured Editor

Bryan L. Roth, M.D., Ph.D., Deputy Ed-
itor, is the Michael Hooker Distinguished 
Professor of Protein Therapeutics and 
Translational Proteomics in the Depart
ment of Pharmacology at the UNC School 
of Medicine. Dr. Roth also holds appoint
ments in the Program for Neurosciences, 
the Department of Psychiatry, and the 
Division of Chemical Biology and Medici
nal Chemistry at UNC. He was trained as 
a psychiatrist at Stanford University and 
did postdoctoral training in both neuro
pharmacology (NIH) and molecular 
biology (Stanford University). Dr. Roth’s 

lab pioneered largescale, parallel screening of the receptorome, a technique 
that led to the discovery that the 5HT2B serotonin receptor is responsible for 
druginduced valvular heart disease, as well as many other offtarget actions of 
approved and candidate medications. The lab has also developed DREADDs 
(designer receptors exclusively activated by designer drugs), engineered GPCRs 
that are activated by otherwise inert small molecules, which are currently being 
used by many research groups to remotely manipulate neuronal signaling.

Publication highlights

Keiser M, Setola V, Irwin J, Laggner C, Abbas A, Hufesein S, Jensen N, Kuijer M, 
Matos R, Tran TB, Whaley R, Glennon RA, Hert J, Thomas KLH, Edwards DD, 
Shoichet BK, Roth BL. Predicting new molecular targets for known drugs.  
Nature. 2009;462(7270):175–181.

Besnard J, Ruda GF, Setola V, Abecassis K, Rodriguez RM, Huang X-P, Norval S, 
Sassano MF, Shin AI, Webster LA, Simeons FRC, Stojanovski L, Prat A, Seidah 
NG, Constam DB, Bickerton GR, Read KD, Wetsel WC, Gilbert IH, Roth BL, 
Hopkins AL. Automated design of ligands with polypharmacology profiles.  
Nature. 2012;492(7428):215–220.

Roth BL. Drugs and valvular heart disease. N Engl J Med. 2007;356(1):6–9.
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Research articles in the 
current issue of the JCI

Autoimmunity
enhanced sphingosine-1-phosphate receptor 2 expression underlies female 
CnS autoimmunity susceptibility
Lillian Cruz-Orengo, Brian P. Daniels, Denise Dorsey, Sarah Alison Basak, José G. Grajales-Reyes, Erin E. McCandless,  
Laura Piccio, Robert E. Schmidt, Anne H. Cross, Seth D. Crosby, and Robyn S. Klein    http://jci.me/73408

   More, p. 8

Bone biology
Bicc1 is a genetic determinant of osteoblastogenesis and bone mineral density
Larry D. Mesner, Brianne Ray, Yi-Hsiang Hsu, Ani Manichaikul, Eric Lum, Elizabeth C. Bryda, Stephen S. Rich, Clifford J. Rosen, Michael H. Criqui,  
Matthew Allison, Matthew J. Budoff, Thomas L. Clemens, and Charles R. Farber    http://jci.me/73072

Cardiology
Epac1-dependent phospholamban phosphorylation mediates the cardiac response to stresses
Satoshi Okumura, Takayuki Fujita, Wenqian Cai, Meihua Jin, Iyuki Namekata, Yasumasa Mototani, Huiling Jin, Yoshiki Ohnuki, Yayoi Tsuneoka,  
Reiko Kurotani, Kenji Suita, Yuko Kawakami, Shogo Hamaguchi, Takaya Abe, Hiroshi Kiyonari, Takashi Tsunematsu, Yunzhe Bai, Sayaka Suzuki,  
Yuko Hidaka, Masanari Umemura, Yasuhiro Ichikawa, Utako Yokoyama, Motohiko Sato, Fumio Ishikawa, Hiroko Izumi-Nakaseko, Satomi Adachi-Akahane,  
Hikaru Tanaka, and Yoshihiro Ishikawa    http://jci.me/64784

Atrogin-1 deficiency promotes cardiomyopathy and premature death via impaired autophagy
Tania Zaglia, Giulia Milan, Aaron Ruhs, Mauro Franzoso, Enrico Bertaggia, Nicola Pianca, Andrea Carpi, Pierluigi Carullo, Paola Pesce, David Sacerdoti,  
Cristiano Sarais, Daniele Catalucci, Marcus Krüger, Marco Mongillo, and Marco Sandri    http://jci.me/66339

PDe5 inhibitor efficacy is estrogen dependent in female heart disease
Hideyuki Sasaki, Takahiro Nagayama, Robert M. Blanton, Kinya Seo, Manling Zhang, Guangshuo Zhu, Dong I. Lee, Djahida Bedja, Steven Hsu, Osamu Tsukamoto, 
Seiji Takashima, Masafumi Kitakaze, Michael E. Mendelsohn, Richard H. Karas, David A. Kass, and Eiki Takimoto    http://jci.me/70731

With related Commentary by elizabeth Murphy and Charles Steenbergen
     More, p. 11

Endocrinology
estrogen promotes Leydig cell engulfment by macrophages  
in male infertility
Wanpeng Yu, Han Zheng, Wei Lin, Astushi Tajima, Yong Zhang, Xiaoyan Zhang, Hongwen Zhang, Jihua Wu, Daishu Han, 
Nafis A. Rahman, Kenneth S. Korach, George Fu Gao, Ituro Inoue, and Xiangdong Li    http://jci.me/59901

MicroRnA-7a regulates pancreatic β cell function
Mathieu Latreille, Jean Hausser, Ina Stützer, Quan Zhang, Benoit Hastoy, Sofia Gargani, Julie Kerr-Conte, Francois Pattou, Mihaela Zavolan, Jonathan L.S. Esguerra, 
Lena Eliasson, Thomas Rülicke, Patrik Rorsman, and Markus Stoffel    http://jci.me/73066

Murine Leydig cells

S1PR2 in the CNS
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Research articles in the current issue of the JCI

Hematology
Combined MeK and JAK inhibition abrogates murine myeloproliferative neoplasm
Guangyao Kong, Mark Wunderlich, David Yang, Erik A. Ranheim, Ken H. Young, Jinyong Wang, Yuan-I Chang, Juan Du, Yangang Liu, Sin Ruow Tey,  
Xinmin Zhang, Mark Juckett, Ryan Mattison, Alisa Damnernsawad, Jingfang Zhang, James C. Mulloy, and Jing Zhang    http://jci.me/74182

elevated sphingosine-1-phosphate promotes sickling and sickle cell disease progression
Yujin Zhang, Vladimir Berka, Anren Song, Kaiqi Sun, Wei Wang, Weiru Zhang, Chen Ning, Chonghua Li, Qibo Zhang, Mikhail Bogdanov, Danny C. Alexander,  
Michael V. Milburn, Mostafa H. Ahmed, Han Lin, Modupe Idowu, Jun Zhang, Gregory J. Kato, Osheiza Y. Abdulmalik, Wenzheng Zhang, William Dowhan,  
Rodney E. Kellems, Pumin Zhang, Jianping Jin, Martin Safo, Ah-Lim Tsai, Harinder S. Juneja, and Yang Xia    http://jci.me/74604

Immunology
β-Catenin–regulated myeloid cell adhesion and migration determine  
wound healing
Saeid Amini-Nik, Elizabeth Cambridge, Winston Yu, Anne Guo, Heather Whetstone, Puviindran Nadesan, Raymond Poon, 
Boris Hinz, and Benjamin A. Alman    http://jci.me/62059

Intrinsic TGF-β signaling promotes age-dependent CD8+ T cell polyfunctionality attrition
Rajarshi Bhadra, Magali M. Moretto, Julio C. Castillo, Constantinos Petrovas, Sara Ferrando-Martinez, Upasana Shokal, Manuel Leal, Richard A. Koup,  
Ioannis Eleftherianos, and Imtiaz A. Khan    http://jci.me/70522

Decreased RORC-dependent silencing of prostaglandin receptor eP2 induces autoimmune Th17 cells
David M. Kofler, Alexander Marson, Margarita Dominguez-Villar, Sheng Xiao, Vijay K. Kuchroo, and David A. Hafler    http://jci.me/72973

eR stress regulates myeloid-derived suppressor cell fate through TRAIL-R–mediated apoptosis
Thomas Condamine, Vinit Kumar, Indu R. Ramachandran, Je-In Youn, Esteban Celis, Niklas Finnberg, Wafik S. El-Deiry, Rafael Winograd,  
Robert H. Vonderheide, Nickolas R. English, Stella C. Knight, Hideo Yagita, Judith C. McCaffrey, Scott Antonia, Neil Hockstein, Robert Witt,  
Gregory Masters, Thomas Bauer, and Dmitry I. Gabrilovich    http://jci.me/74056

MHC-derived allopeptide activates TCR-biased CD8+ Tregs and suppresses organ rejection
Elodie Picarda, Séverine Bézie, Vanessa Venturi, Klara Echasserieau, Emmuel Mérieau, Aurélie Delhumeau, Karine Renaudin, Sophie Brouard,  
Karine Bernardeau, Ignacio Anegon, and Carole Guillonneau    http://jci.me/71533

Type I IFn signaling in CD8– DCs impairs Th1-dependent malaria immunity
Ashraful Haque, Shannon E. Best, Marcela Montes de Oca, Kylie R. James, Anne Ammerdorffer, Chelsea L. Edwards, Fabian de Labastida Rivera, Fiona H. Amante, 
Patrick T. Bunn, Meru Sheel, Ismail Sebina, Motoko Koyama, Antiopi Varelias, Paul J. Hertzog, Ulrich Kalinke, Sin Yee Gun, Laurent Rénia, Christiane Ruedl,  
Kelli P.A. MacDonald, Geoffrey R. Hill, and Christian R. Engwerda    http://jci.me/70698

Metabolism
neuronal GLP1R mediates liraglutide’s anorectic but not glucose-lowering effect
Stephanie Sisley, Ruth Gutierrez-Aguilar, Michael Scott, David A. D’Alessio, Darleen A. Sandoval, and Randy J. Seeley    http://jci.me/72434

Muscle biology
MicroRnA-486–dependent modulation of DOCK3/PTen/AKT signaling pathways improves muscular 
dystrophy–associated symptoms
Matthew S. Alexander, Juan Carlos Casar, Norio Motohashi, Natássia M. Vieira, Iris Eisenberg, Jamie L. Marshall, Molly J. Gasperini, Angela Lek, Jennifer A. Myers, 
Elicia A. Estrella, Peter B. Kang, Frederic Shapiro, Fedik Rahimov, Genri Kawahara, Jeffrey J. Widrick, and Louis M. Kunkel    http://jci.me/73579

β-Catenin in wound healing
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Research articles in the current issue of the JCI

Nephrology
KLF4-dependent epigenetic remodeling modulates podocyte phenotypes and attenuates proteinuria
Kaori Hayashi, Hiroyuki Sasamura, Mari Nakamura, Tatsuhiko Azegami, Hideyo Oguchi, Yusuke Sakamaki, and Hiroshi Itoh    http://jci.me/69557

endothelial HIF-2 mediates protection and recovery from ischemic kidney injury
Pinelopi P. Kapitsinou, Hideto Sano, Mark Michael, Hanako Kobayashi, Olena Davidoff, Aihua Bian, Bing Yao, Ming-Zhi Zhang, Raymond C. Harris,  
Kevin J. Duffy, Connie L. Erickson-Miller, Timothy A. Sutton, and Volker H. Haase    http://jci.me/69073

Neuroscience
neural peptidase endothelin-converting enzyme 1 regulates endothelin 1–induced pruritus
Makiko Kido-Nakahara, Jörg Buddenkotte, Cordula Kempkes, Akihiko Ikoma, Ferda Cevikbas, Tasuku Akiyama, Frank Nunes, Stephan Seeliger,  
Burcu Hasdemir, Christian Mess, Timo Buhl, Mathias Sulk, Frank-Ulrich Müller, Dieter Metze, Nigel W. Bunnett, Aditi Bhargava, Earl Carstens,  
Masutaka Furue, and Martin Steinhoff    http://jci.me/67323

Peripheral nervous system plasmalogens regulate Schwann cell 
differentiation and myelination
Tiago Ferreira da Silva, Jessica Eira, André T. Lopes, Ana R. Malheiro, Vera Sousa, Adrienne Luoma, Robin L. Avila,  
Ronald J.A. Wanders, Wilhelm W. Just, Daniel A. Kirschner, Mónica M. Sousa, and Pedro Brites     
http://jci.me/72063

     More, p. 7

Oncology
Inhibition of eR stress–associated IRe-1/XBP-1 pathway reduces leukemic cell survival
Chih-Hang Anthony Tang, Sujeewa Ranatunga, Crystina L. Kriss, Christopher L. Cubitt, Jianguo Tao, Javier A. Pinilla-Ibarz, Juan R. Del Valle,  
and Chih-Chi Andrew Hu    http://jci.me/73448

Synthetic triterpenoid induces 15-PGDH expression and suppresses inflammation-driven  
colon carcinogenesis
Sung Hee Choi, Byung-Gyu Kim, Janet Robinson, Steve Fink, Min Yan, Michael B. Sporn, Sanford D. Markowitz, and John J. Letterio    http://jci.me/69672

Mesenchymal gene program–expressing ovarian cancer spheroids exhibit enhanced  
mesothelial clearance
Rachel A. Davidowitz, Laura M. Selfors, Marcin P. Iwanicki, Kevin M. Elias, Alison Karst, Huiying Piao, Tan A. Ince, Michael G. Drage, Judy Dering,  
Gottfried E. Konecny, Ursula Matulonis, Gordon B. Mills, Dennis J. Slamon, Ronny Drapkin, and Joan S. Brugge    http://jci.me/69815

     More, p. 6

The tumor suppressor folliculin regulates AMPK-dependent  
metabolic transformation
Ming Yan, Marie-Claude Gingras, Elaine A. Dunlop, Yann Nouët, Fanny Dupuy, Zahra Jalali, Elite Possik, Barry J. Coull, 
Dmitri Kharitidi, Anders Bondo Dydensborg, Brandon Faubert, Miriam Kamps, Sylvie Sabourin, Rachael S. Preston,  
David Mark Davies, Taren Roughead, Laëtitia Chotard, Maurice A.M. van Steensel, Russell Jones, Andrew R. Tee,  
and Arnim Pause    http://jci.me/71749

ZeB1 sensitizes lung adenocarcinoma to metastasis suppression by PI3K antagonism
Yanan Yang, Young-Ho Ahn, Yulong Chen, Xiaochao Tan, Lixia Guo, Don L. Gibbons, Christin Ungewiss, David H. Peng, Xin Liu, Steven H. Lin, Nishan Thilaganathan, 
Ignacio I. Wistuba, Jaime Rodriguez-Canales, Georgia McLendon, Chad J. Creighton, and Jonathan M. Kurie    http://jci.me/72171

Schwann cell myelination

Kidney mitochondria
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Research articles in the current issue of the JCI

Dynamic Treg interactions with intratumoral APCs promote local CTL dysfunction
Christian A. Bauer, Edward Y. Kim, Francesco Marangoni, Esteban Carrizosa, Natalie M. Claudio, and Thorsten R. Mempel    http://jci.me/66375

Targeting CD137 enhances the efficacy of cetuximab
Holbrook E. Kohrt, A. Dimitrios Colevas, Roch Houot, Kipp Weiskopf, Matthew J. Goldstein, Peder Lund, Antonia Mueller, Idit Sagiv-Barfi, Aurelien Marabelle,  
Ruth Lira, Emily Troutner, Lori Richards, Amanda Rajapaska, Jonathan Hebb, Cariad Chester, Erin Waller, Anton Ostashko, Wen-Kai Weng, Lieping Chen,  
Debra Czerwinski, Yang-Xin Fu, John Sunwoo, and Ronald Levy    http://jci.me/73014

With related Commentary by Julie e. Bauman and Jennifer R. Grandis
     More, p. 7

Reproductive biology
Leptin-dependent neuronal nO signaling in the preoptic hypothalamus 
facilitates reproduction
Nicole Bellefontaine, Konstantina Chachlaki, Jyoti Parkash, Charlotte Vanacker, William Colledge,  
Xavier d’Anglemont de Tassigny, John Garthwaite, Sebastien G. Bouret, and Vincent Prevot    http://jci.me/65928

     More, p. 8

Stem cells
epigenetic reprogramming induces the expansion of cord blood stem cells
Pratima Chaurasia, David C. Gajzer, Christoph Schaniel, Sunita D’Souza, and Ronald Hoffman    http://jci.me/70313

With related Commentary by Hal e. Broxmeyer
     More, p. 10

Vascular biology
RASA1 functions in ePHB4 signaling pathway to suppress endothelial mTORC1 activity
Jun Kawasaki, Sandrine Aegerter, R. Dawn Fevurly, Akiko Mammoto, Tadanori Mammoto, Mustafa Sahin, John D. Mably, Steven J. Fishman, and Joanne Chan    
http://jci.me/67084

     More, p. 10

Virology
Vaccine-induced myeloid cell population dampens protective immunity to SIV
Yongjun Sui, Alison Hogg, Yichuan Wang, Blake Frey, Huifeng Yu, Zheng Xia, David Venzon, Katherine McKinnon, Jeremy Smedley, Mercy Gathuka, Dennis Klinman, 
Brandon F. Keele, Sol Langermann, Linda Liu, Genoveffa Franchini, and Jay A. Berzofsky    http://jci.me/73518

With related Commentary by Sallie R. Permar and Herman F. Staats
     More, p. 9

early microbial translocation blockade reduces SIV-mediated inflammation and viral replication
Jan Kristoff, George Haret-Richter, Dongzhu Ma, Ruy M. Ribeiro, Cuiling Xu, Elaine Cornell, Jennifer L. Stock, Tianyu He, Adam D. Mobley, Samantha Ross,  
Anita Trichel, Cara Wilson, Russell Tracy, Alan Landay, Cristian Apetrei, and Ivona Pandrea    http://jci.me/75090

With related Commentary by Liang Shan and Robert F. Siliciano
     More, p. 9

Leptin triggers neuronal NO synthase
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Ovarian cancer has a high mortality rate 
and is frequently diagnosed at an ad
vanced, metastatic stage. Ovarian cancer 
metastases typically do not spread through 
the vasculature; instead, detached tumor 
cells spread through the peritoneal cavity 
and integrate into the surface mesothelial 
monolayer of abdominal organs. In this 
month’s issue, Joan Brugge and colleagues 
created a model of mesothelial clearance 
to investigate mechanisms controlling 
the invasion of ovarian tumor cells into 
the mesothelial cell lining. Using both 
established cell lines and primary ovarian 
tumors, the research group showed that 
expression of epithelialtomesenchymal 
transition (EMT) signature genes, includ
ing TWIST1 and zinc finger Ebox binding 
homeobox 1 (ZEB1), promoted the ability 
of ovarian tumor cell spheroids to attach 
to and subsequently clear a hole in the 
mesothelial cell monolayer. Cells lines that 
exhibited weak clearance activity were 
enriched for the expression of epithelial 
genes; however, forced overexpression of 
TWIST1, ZEB1, and SNAI1 promoted an 
invasive phenotype. Moreover, depletion 
of TWIST1 and ZEB1 abrogated the ability 
of clearancecompetent ovarian cancer cell 
lines to penetrate a mesothelial monolayer. 
This work sheds new light on mechanisms 
driving ovarian cancer metastasis and sug

gests that therapeutic strategies that block EMT could inhibit the invasion of ovarian tumor cells into peritoneal tissues. 
The accompanying image represents a view of ovarian cancer spheroids (creamcolored) spreading in between mesothe
lial cells (green) as a model of ovarian cancer metastasis. Image credit: Rachel A. Davidowitz.

Mesenchymal gene program–expressing ovarian cancer spheroids exhibit enhanced mesothelial clearance
Rachel A. Davidowitz, Laura M. Selfors, Marcin P. Iwanicki, Kevin M. Elias, Alison Karst, Huiying Piao, Tan A. Ince, Michael G. Drage, Judy Dering, Gottfried E. Konecny, 
Ursula Matulonis, Gordon B. Mills, Dennis J. Slamon, Ronny Drapkin, and Joan S. Brugge    http://jci.me/69815

Understanding ovarian cancer metastasis

Editor’s picks
Research
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Peripheral nervous system plasmalogen  
deficiency results in Schwann cell defects
Plasmalogens are ether phospholipids that are highly abundant in nervous tissues. Defects in plasmalogen 
biosynthesis underlie rhizomelic chrondrodysplasia punctata (RCDP), a peroxisome biogenesis disorder 
characterized by intellectual disability, skeletal abnormalities, and impaired motor development. Tiago 
Ferreira da Silva and colleagues used a mouse model of RCDP to clarify the effect of plasmalogen deficiency 
in the peripheral nervous system (PNS). They found that plasmalogens play a critical role in the 
differentiation of Schwann cells, the principal glia of the PNS that mediate myelination. Plasmalogen 
deficiency led to loss of AKT phosphorylation, resulting in increased activation of glycogen synthase kinase 3β 
(GSK3β) and defects in Schwann cell differentiation, axon sorting, and myelination (see the accompanying 
image), which were ameliorated by pharmacological inhibition of GSK3β. These data characterize the role of 
plasmalogens in the PNS and identify AKT-mediated pathways as potential therapeutic targets.

Peripheral nervous system plasmalogens regulate Schwann cell differentiation 
and myelination
Tiago Ferreira da Silva, Jessica Eira, André T. Lopes, Ana R. Malheiro, Vera Sousa, Adrienne Luoma,  
Robin L. Avila, Ronald J.A. Wanders, Wilhelm W. Just, Daniel A. Kirschner, Mónica M. Sousa,  
and Pedro Brites    http://jci.me/72063 

Research | Editor’s picks

neuroscience

Enhancing the secondary immune response to cetuximab
oncology

Cetuximab is an eGFR-targeted mAb that is 
currently used to treat colorectal cancer (CRC) and 
head and neck squamous cell carcinoma (HNSCC); 
however, only 10%–20% of patients respond to 
cetuximab monotherapy. Cetuximab’s antitumor 
effects are partially mediated by antibody-dependent 
cell-mediated cytotoxicity (ADCC), in which the IgG1 
constant fragment of cetuximab binds FcγR on NK 
cells to trigger degranulation. In order to enhance the 
efficacy of cetuximab, Holbrook Kohrt and colleagues 
sought to identify inducible costimulatory molecules 
on NK cells that enhanced ADCC. They found that 
CD137 was upregulated after exposure to cetuximab-
bound cancer cells. Using murine models of CRC and 

HNSCC, Kohrt and colleagues demonstrated that 
administration of cetuximab followed by an agonistic 
anti-CD137 antibody had a synergistic effect on NK 
cell degranulation and tumor-specific cytotoxicity, 
leading to prolonged survival. In the accompanying 
Commentary, Julie Baumann and Jennifer Grandis 
discuss how strategies to enhance secondary 
immune responses to tumor-targeted antibodies 
might translate to the clinic.

Targeting CD137 enhances the efficacy 
of cetuximab
Holbrook E. Kohrt, A. Dimitrios Colevas, Roch Houot, 
Kipp Weiskopf, Matthew J. Goldstein, Peder Lund, 

Antonia Mueller, Idit Sagiv-Barfi, Aurelien Marabelle, 
Ruth Lira, Emily Troutner, Lori Richards,  
Amanda Rajapaska, Jonathan Hebb, Cariad Chester, 
Erin Waller, Anton Ostashko, Wen-Kai Weng,  
Lieping Chen, Debra Czerwinski, Yang-Xin Fu,  
John Sunwoo, and Ronald Levy     
http://jci.me/73014

     Related Commentary
Targeting secondary immune 
responses to cetuximab:  
CD137 and the outside story
Julie E. Bauman and Jennifer R. Grandis    
http://jci.me/76264
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Enhanced S1PR2 expression in females increases susceptibility  
to CNS autoimmunity

NO-synthesizing neurons link leptin to fertility regulation
humans and mice lacking the adipose-derived 
hormone leptin fail to complete puberty and are 
infertile; however, the mechanisms underlying 
leptin’s effects on the reproductive axis are 
unknown. In this issue, Nicole Bellefontaine and 
colleagues found that leptin acts on NO-
synthesizing neurons in the preoptic region of the 
hypothalamus to regulate peripheral levels of 
luteinizing hormone (LH). Leptin treatment 
increased neuronal NOS phosphorylation (see 
accompanying image), while genetic deletion or 
pharmacologic inhibition of NOS blocked leptin-
induced LH release in mice. Mathematical modeling 
suggested that leptin action in the preoptic region 
leads to NO buildup that is of a sufficient 

concentration to induce gonadotropin-releasing 
hormone (GnRH) release and subsequent LH 
secretion by the pituitary. These data demonstrate 
that leptin communicates the status of peripheral 
energy stores to GnRH neurons via the preoptic 
hypothalamus to regulate fertility.

Leptin-dependent neuronal 
nO signaling in the preoptic 
hypothalamus facilitates reproduction
Nicole Bellefontaine, Konstantina Chachlaki,  
Jyoti Parkash, Charlotte Vanaker, William Colledge, 
Xavier d’Anglemont de Tassigny, John Garthwaite, 
Sebastien G. Bouret, and Vincent Prevot     
http://jci.me/65928

reproductive biology

autoimmunity

Relapsing-remitting multiple sclerosis (Ms) is a Cns autoimmune disease that is characterized by neuronal demyelination and enhanced permeability of the 
BBB. Interestingly, it has a strong sex bias, affecting 3–4 females for every affected male, a feature that is replicated in EAE in SJL mice, a murine MS model. In 
this issue, Lillian Cruz-Orengo, Brian Daniels, and colleagues performed whole transcriptome analysis of EAE-susceptible CNS regions in naive SJL mice (see 
accompanying image) and found that female mice (top) expressed 
significantly higher levels of the sphingosine-1-phosphate receptor 
S1PR2 compared with male mice (bottom). Expression and activity of 
S1PR2 were associated with endothelial barrier dysfunction, leading to 
greater BBB permeability and loss of immune privilege. 
Pharmacological inactivation of S1PR2 signaling attenuated BBB 
permeability and EAE severity. Importantly, female humans also 
exhibited increased expression of S1PR2 in the CNS vasculature during 
periods of MS-associated CNS autoimmunity, indicating that S1PR2 may 
be a suitable therapeutic target in humans.

enhanced sphingosine-1-phosphate receptor 2 
expression underlies female CnS  
autoimmunity susceptibility
Lillian Cruz-Orengo, Brian P. Daniels, Denise Dorsey, Sarah Alison Basak,  
José G. Grajales-Reyes, Erin E. McCandless, Laura Piccio, Robert E. Schmidt,  
Anne H. Cross, Seth D. Crosby, and Robyn S. Klein     
http://jci.me/73408
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Vaccine-induced  
immune regulators 
diminish the efficacy 
of an SIV vaccine
Adjuvants play critical roles in targeting and 
potentiating vaccine-induced immune responses. 
Yongjun Sui, Jay Berzofsky, and colleagues examined 
the effect of different combinations of molecular 
adjuvants in an SIV vaccine that was partially 
protective against a rectal SIV challenge in 
macaques. Adjuvants included components that 
promote viral protection, improve T cell antiviral 
responses, and also inhibit negative immune 
regulators. The vaccine with the full complement of 
adjuvants reduced viral load; however, adjuvant 
alone performed as well as or better than the 
vaccine. Further investigations revealed that vaccine 
alone induced higher numbers of myeloid-derived 
suppressor cells (MDSCs), which suppress the CD8+  
T cell–mediated antiviral response. Additionally, 
MDSC levels were positively correlated with set-point 
viral loads, indicating that these cells critically affect 
vaccine efficacy. In the accompanying Commentary, 
Sallie Permar and Herman Staats discuss how these 
findings could impact HIV vaccine design.

Vaccine-induced myeloid cell 
population dampens protective 
immunity to SIV
Yongjun Sui, Alison Hogg, Yichuan Wang,  
Blake Frey, Huifeng Yu, Zheng Xia, David Venzon,  
Katherine McKinnon, Jeremy Smedley,  
Mercy Gathuka, Dennis Klinman, Brandon F. Keele, 
Sol Langermann, Linda Liu, Genoveffa Franchini, 
and Jay A. Berzofsky     
http://jci.me/73518

     Related Commentary
Which comes first: the antigen or 
the adjuvant?
Sallie R. Permar and Herman F. Staats    
http://jci.me/76263

virology

Blockade of microbial translocation  
attenuates SIV-mediated inflammation

hiV/siV infection causes mucosal 
damage in the gut, leading to 
translocation of microbes from the 
intestinal lumen to the general circulation. 
The resulting chronic immune activation 
and systemic inflammation are 
hypothesized to contribute directly to the 
development of AIDS in HIV-infected 
individuals. In this issue, Jan Kristoff and 
colleagues report on a study to validate 
the microbial translocation hypothesis in 
SIV-infected pigtail macaques. Sevelamer, 
a drug that is used to reduce systemic LPS 
levels in patients with chronic kidney 
disease, was used to reduce microbial 
translocation in the gut. Compared with 
controls, sevelamer-treated animals had 
decreased systemic LPS and reduced 
activation of peripheral CD4+ T cells. The 
accompanying image shows LPS (brown) 
in axillary lymph nodes 90 days after 
infection in treated (top) and untreated 
(bottom) macaques. Importantly, 
sevelamer treatment lowered viral load by 
over 1 log and reduced coagulation 

biomarkers that are associated with the development of cardiovascular comorbidities. In the 
accompanying Commentary, Liang Shan and Robert Siliciano discuss how control of microbial 
translocation could improve HIV outcomes.

early microbial translocation blockade reduces SIV-mediated 
inflammation and viral replication
Jan Kristoff, George Haret-Richter, Dongzhu Ma, Ruy M. Ribeiro, Cuiling Xu, Elaine Cornell,  
Jennifer L. Stock, Tianyu He, Adam D. Mobley, Samantha Ross, Anita Trichel, Cara Wilson,  
Russell Tracy, Alan Landay, Cristian Apetrei, and Ivona Pandrea     
http://jci.me/75090

     Related Commentary
unraveling the relationship between microbial translocation  
and systemic immune activation in HIV infection
Liang Shan and Robert F. Siliciano     
http://jci.me/75799
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vascular biology

Teasing out the role of RASA1  
mutations in vascular malformations

Capillary malformation–
arteriovenous malformation 
(CM-AVM) is caused by inactivating 
mutations in RASA1, which encodes 
p120-RasGAP. Using a zebrafish 
model, Jun Kawasaki and colleagues 
examined the interaction between 
RASA1 and ephrin type-B receptor 4 
(EphB4), a regulator of vascular 
development, and found that loss 

of either EphB4 or RASA1 induced similar abnormalities in blood vessel formation (see 
the accompanying image) and TORC1 hyperactivation. Moreover, EphB4 lacking the 
RASA1 interaction sites could not rescue vascular defects. Additional mechanistic 
investigations revealed that inhibition of PI3K/TORC1 ameliorated vascular defects, 
indicating that EphB4-RASA1 signaling attenuates activation of this pathway in the 
endothelium. Importantly, samples from human AVMs with RASA1 mutations also 
exhibited higher levels of endothelial mTORC1 activation compared with control 
tissues. These data suggest that CM-AVM could potentially be treated with currently 
approved therapeutics targeting mTORC1.

RASA1 functions in ePHB4 signaling pathway to suppress 
endothelial mTORC1 activity
Jun Kawasaki, Sandrine Aegerter, R. Dawn Fevurly, Akiko Mammoto,  
Tadanori Mammoto, Mustafa Sahin, John D. Mably, Steven J. Fishman,  
and Joanne Chan    http://jci.me/67084

Research | Editor’s picks

stem cells

Compared with hematopoietic stem cells (hsCs) 
isolated from adults, HSCs isolated from cord 
blood (CB) have enhanced proliferative potential 
and can lead to hematological reconstitution 
when engrafted into children with hematological 
malignancies or genetic defects. Unfortunately, 
small numbers of HSCs are present in single CB 
collections, limiting their use as grafts for adults. 
For several decades, investigators have used a 
variety of strategies to expand the numbers of CB 
HSCs ex vivo with limited success. Based on 
evidence suggesting that accumulation of 
epigenetic modifications influences the 
preservation of stem cell characteristics in HSC  

daughter cells, Pratima Chaurasia and colleagues 
expanded CB HSCs in the presence of histone 
deacetylase inhibitors (HDACIs) and evaluated 
their characteristics. Valproic acid–treated 
(VPA-treated) CB HSCs produced greater numbers 
of HSCs that expressed several pluripotency genes. 
Compared with conventionally expanded CB HSCs, 
VPA-treated HSCs were more efficient in 
repopulating the bone marrow and establishing 
hematopoietic cell populations in immune-
deficient mice. In an accompanying Commentary, 
Hal Broxmeyer discusses how these findings 
enhance our understanding of HSC function and 
could provide clinical benefit.

epigenetic reprogramming induces 
the expansion of cord blood  
stem cells
Pratima Chaurasia, David C. Gajzer,  
Christoph Schaniel, Sunita D’Souza,  
and Ronald Hoffman     
http://jci.me/70313

     Related Commentary
Inhibiting HDAC for human 
hematopoietic stem  
cell expansion
Hal E. Broxmeyer     
http://jci.me/75803

Ex vivo expansion of cord blood stem cells
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Research | Editor’s picks

Estrogen modulates the cardioprotective effects  
of phosphodiesterase 5 inhibition
heart disease is the leading cause of death in both men and women; 
however, the difference in clinical presentation between the sexes has been 
attributed to estrogen levels in women. Estrogen may also impact the 
efficacy of different treatments for heart disease. Hideyuki Sasaki and 
colleagues investigated the impact of estrogen on the cardioprotective 
effects of sildenafil, a cGMP-specific phosphodiesterase 5 (PDE5) inhibitor. 
PDE5 inhibitors block hydrolysis of cGMP, leading to activation of the 
cGMP-dependent kinase Iα (PKGIα). Using two different murine models of 
heart disease, Sasaki and colleagues found that sildenafil ameliorated 
cardiac pathology in an estrogen-dependent manner in female mice. In 
female hearts, estrogen maintained constitutive activation of eNOS, leading 
to tonic synthesis of cGMP; in contrast, male hearts exhibited stress-
induced eNOS activation and cGMP synthesis, making sildenafil’s effects 
independent of estrogen. In the accompanying Commentary, Elizabeth 

Murphy and Charles Steenbergen discuss how estrogen levels may impact 
the efficacy of PDE5 inhibitors in the treatment of heart disease.

PDe5 inhibitor efficacy is estrogen dependent in female 
heart disease
Hideyuki Sasaki, Takahiro Nagayama, Robert M. Blanton, Kinya Seo,  
Manling Zhang, Guangshuo Zhu, Dong I. Lee, Djahida Bedja,  
Steven Hsu, Osamu Tsukamoto, Seiji Takashima, Masafumi Kitakaze, 
Michael E. Mendelsohn, Richard H. Karas, David A. Kass, and Eiki Takimoto    
http://jci.me/70731

     Related Commentary
Sex, drugs, and trial design: sex influences  
the heart and drug responses
Elizabeth Murphy and Charles Steenbergen    http://jci.me/76262
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Cellular and molecular mechanisms  
in kidney fibrosis
Jeremy S. Duffield

Therapeutic translation in acute 
kidney injury: the epithelial/
endothelial axis
Bruce A. Molitoris

Membranous nephropathy:  
from models to man
Laurence H. Beck Jr. and David J. Salant

Series Editor: John R. sedor

Taking kidney research from 
bench to bedside

Review Series

nephrology encompasses the study of normal kidney 
function, kidney disease, and kidney replacement ther
apy, including kidney transplantation and dialysis. Kid
ney diseases are a serious public health problem, with 
nearly 12% of American adults suffering from chronic 
kidney disease (CKD). Importantly, kidney dysfunction 
is associated with the increasingly common conditions 
of obesity, diabetes, and hypertension. Recent tech
nological advances, including genetic and epigenetic 
screens, metabolic profiling, new model systems, and 
the use of kidney biopsies for diagnosis and treatment, 
have created new avenues for the study of kidney pa
thology. Reviews in this series provide a survey of kid
ney pathogenesis, including hypertension, diabetic kid
ney disease, IgA nephropathy, idiopathic membranous 
nephropathy, acute kidney injury, fibrosis, and mecha
nisms mediating graft failure after transplantation. Se
ries editor John Sedor discusses how recent advances in 
our understanding of kidney disease can affect patient 
care and policies affecting biomedical research.

Kidney disease: new technologies translate mechanisms 
to cure
John F. O’Toole and John R. Sedor    http://jci.me/76825

Molecular mechanisms of diabetic 
kidney disease
Kimberly Reidy, Hyun Mi Kang, Thomas Hostetter, 
and Katalin Susztak

Genetic mechanisms and signaling 
pathways in autosomal dominant 
polycystic kidney disease
Peter C. Harris and Vicente E. Torres

Nephrology

Complement as a multifaceted 
modulator of kidney transplant injury
Paolo Cravedi and Peter S. Heeger

The inextricable role of the kidney  
in hypertension
Steven D. Crowley and Thomas M. Coffman

The genetics and immunobiology  
of IgA nephropathy
Krzysztof Kiryluk and Jan Novak

http://jci.me/76825?utm_medium=pdf
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The underlying mechanisms  
of kidney fibrosis

the deposition of fibrotic matrix into the 
interstitial space and glomerular capillaries of 
the kidney is a key pathogenic process in 
chronic kidney disease (CKD), a condition that 
affects 12% of all adults in the United States. 
Fibrosis occurs in response to infections, 
toxins, immune activation, mechanical 
obstruction, and genetic disorders and is 
frequently associated with hypertensive 
nephropathy and type 2 diabetes mellitus. 
Jeremy Duffield details the cellular and 
molecular mechanisms mediating fibrosis in 
the kidney, including a review of experiments 
investigating the primary source of 
myofibroblasts and the pathways that mediate 
fibrosis resolution. Additionally, the review 

discusses the potential of FOXD1-lineage mesenchymal cells to serve as therapeutic 
targets in CKD. The accompanying image show fibrosis in the glomerulus (top) and 
interstitium (bottom) of a patient with diabetic CKD.

Cellular and molecular mechanisms in kidney fibrosis
Jeremy S. Duffield    http://jci.me/72267

Review Series | Nephrology

New insights into IgA  
nephropathy
igA nephropathy (igAn) is a form of glomerulonephritis 
that is so named for the characteristic accumulation of 
IgA in the glomerulus. From 30% to 50% of patients 
develop end-stage renal disease, necessitating 
transplant; however, half of patients receiving a new 
organ exhibit disease recurrence, suggesting that the 
cause of IgAN is extrarenal. Krzysztof Kiryluk and Jan 
Novak review recent studies that define IgAN as an 
autoimmune disorder in which altered O-glycosylation of 
IgA1 drives autosensitization and immune complex 
formation. Additionally, genome-wide association studies 
have indicated that variants in the antigen-processing 
and presentation pathway affect disease susceptibility, 
while other studies suggest that mucosal immunity and 
IgA production and activation of the alternative 
complement pathway may also contribute to IgAN 
pathogenesis. Based on these data, Kiryluk and Novak 
propose a multi-hit pathogenesis model in which a 
combination of these factors drives a heterogeneous 
disease process.

The genetics and immunobiology of IgA 
nephropathy
Krzysztof Kiryluk and Jan Novak     
http://jci.me/74475

The epithelial/ 
endothelial axis in 
acute kidney injury
Acute kidney injury (AKi) is an abrupt loss of kidney 
function that is associated with a number of frequently 
fatal complications and progression to chronic kidney 
disease and end-stage renal disease. AKI has an 
incidence of 21.6% in all hospitalized adults, making it 
an area of intense research. Bruce Molitoris focuses on 
the role of epithelial and endothelial injury mediators in 
the pathogenesis of AKI and the potential role of these 
mediators in the development of new therapeutic 
strategies. The accompanying image details AKI 
histology and the cellular events that contribute to AKI.

Therapeutic translation in acute kidney 
injury: the epithelial/endothelial axis
Bruce A. Molitoris     
http://jci.me/72269
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Modulating transplant injury through complement
Despite improvements in hlA matching, transplantation surgery, 
immunosuppression, and reductions in acute rejection, transplanted 
kidneys have half-lives of only approximately 11 years. Processes that interfere 
with graft survival include ischemia reperfusion injury, anti-HLA antibodies, 
and alloreactive T cells, the effects of which are compounded by diabetes, 
hypertension, and toxicity from chronic immunosuppression. In this Review, 
Paolo Cravedi and Peter Heeger describe how recent studies have identified 
complement activation as the common thread that links all of these processes 
to graft failure, and they discuss how this pathway contributes to each step of 
allograft injury. The accompanying image details the role of complement in 
HLA antibody–mediated injury.

Complement as a multifaceted modulator of kidney 
transplant injury
Paolo Cravedi and Peter S. Heeger    http://jci.me/72273

Review Series | Nephrology

Modeling membranous nephropathy

Mechanism and heterogeneity  
in autosomal dominant  
polycystic kidney disease

The kidney in hypertension:  
a long-term relationship
the kidney has been linked to blood pressure control for almost 200 years; 
however, the exact physiological mechanisms that underlie this relationship are 
still unclear. In this issue, Steven Crowley and Thomas Coffman review studies 
investigating the links between hypertension and impaired sodium excretion by 
the kidney. Kidney transplantation studies in rodents have demonstrated a 
critical role for kidney intrinsic functions in hypertension. These include the 
intrarenal actions of the renin-angiotensin system, which is a current 
pharmacological target; aldosterone-stimulated alterations in assembly and 
localization of the epithelial sodium channel; WNK pathways, which regulate 
renal solute transport; salt homeostasis; and immune activation and 
inflammation. Taken together, these studies support a role for the kidney as both 
a target and cause of hypertension.

The inextricable role of the kidney in hypertension
Steven D. Crowley and Thomas M. Coffman    http://jci.me/72274

Membranous nephropathy (Mn) is a 
progressive kidney disorder that is 
characterized by deposition of immune 
complexes in the glomerulus, resulting in 
podocyte injury, breakdown of the glomerular 
filtration barrier, and nephrotic syndrome. 
Despite being considered idiopathic as recently 
as 2002, primary MN is now understood to be a 

kidney-specific autoimmune disease. Laurence 
Beck and David Salant describe the experimental 
models that allowed for the identification of the 
major target antigen M-type phospholipase A2 
receptor 1 (PLA2R), a member of the LDL receptor 
family that is expressed on the surface of 
podocytes, and discuss how animal models of the 
disease differ from the presentation in humans. 

The review also addresses how identification of 
MN antigens could inform development of 
diagnostic tests and therapeutic strategies.

Membranous nephropathy: from 
models to man
Laurence H. Beck Jr. and David J. Salant     
http://jci.me/72270

Autosomal dominant polycystic kidney disease (ADPKD) is an inherited 
disorder that causes cyst formation in the kidney and a range of extrarenal 
symptoms. Although ADPKD has been linked to mutations in just two genes, 
PKD1 and PKD2, patient presentations are highly variable. In this issue, Peter 
Harris and Vicente Torres review disease-associated mutations and mechanisms 
and their links to specific clinical manifestations of ADPKD. They examine specific 
roles of PKD1 and PKD2 in kidney function and common ADPKD comorbidities. 
Additionally, they discuss the potential use of PKD proteins and growth factors/
receptors associated with the disease as therapeutic targets.

Genetic mechanisms and signaling pathways in autosomal 
dominant polycystic kidney disease
Peter C. Harris and Vicente E. Torres    http://jci.me/72272
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Review Series | Nephrology

Genetic and metabolic alterations in diabetic kidney disease

P. Roy Vagelos

Diabetic kidney disease (DKD) is the leading cause of chronic and end-stage 
renal disease. Diabetes-associated metabolic alterations cause microvascular 
changes resulting in thickening of the glomerular basement membrane, 
endothelial disruption, podocyte damage, and subsequent decreases in 
glomerular filtration. Katalin Susztak and colleagues review the natural history 
of DKD and detail the role of genetic and epigenetic factors in determining 
host susceptibility to the disease. Additionally, they discuss how hyperglycemia 
and other metabolic factors contribute to dysregulation of cellular metabolism, 

which generates ROS and epigenetic alterations that contribute to injury. Such 
injuries stimulate specific signaling pathways, including several involved in 
development, that drive pathogenesis. The accompanying image shows the 
pathological lesions associated with DKD.

Molecular mechanisms of diabetic kidney disease
Kimberly Reidy, Hyun Mi Kang, Thomas Hostetter, and Katalin Susztak    
http://jci.me/72271

conversations with giants in medicine

in this issue, JCi editor at large ushma neill 
interviews biochemist Pindaros Roy Vagelos, M.D., 
former chairman of the board at Merck and current 
chairman at Regeneron. Dr. Vagelos grew up in 
Rahway, New Jersey, the location of Merck 
headquarters, where he worked in his family’s 
restaurant and interacted with Merck employees, 
sparking his interest in science. After medical school 
at Columbia University, Dr. Vagelos became interested 
in biomedical research during his time at the NIH, 

where he studied fatty acid biosynthesis. In the 
mid-1960s, he served as chair of the biological 
chemistry department and founded the M.D./Ph.D. 
program at Washington University in St. Louis.  
Dr. Vagelos left academia in 1975 to work at Merck. 
During his tenure, Merck brought the first statin to 
market, revolutionizing the treatment of heart 
disease, and developed ivermectin, an antiparasitic 
drug that is the only treatment for river blindness.
http://jci.me/76755
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