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Rodger A. Liddle, M.D., Associate Editor, is Profes-
sor of Medicine at Duke University Medical Center. 
His research focuses on the regulation of gastrointes-
tinal hormone secretion, pancreatic physiology, and 
experimental models of pancreatitis. The most notable 
discoveries of Dr. Liddle’s lab pertain to studies on 
cholecystokinin (CCK) secretion. The lab established 
the first reliable assay for measuring blood levels of 
this hormone. Consequently, they were able to ascer-
tain the physiologic actions of CCK in animals and 

humans. These studies have been extended to isolated enteroendocrine cells, and 
the Liddle lab has recently discovered that hormone-secreting cells of the GI tract 
have axon-like basal processes that communicate with neurons. Dr. Liddle’s other 
laboratory interests pertain to experimental models of pancreatitis. He has active 
research projects on the role of trypsin and trypsin inhibitors in the pathogenesis 
of pancreatitis. Finally, his lab has provided key insights into the role of neurogenic 
influences on pancreatic inflammation. Dr. Liddle is a member of Alpha Omega 
Alpha, the American Society for Clinical Investigation, and the Association of 
American Physicians. He is an author of more than 300 peer-reviewed scientific 
articles, textbook chapters, and abstracts. Dr. Liddle served as Associate Editor of 
Gastroenterology and Senior Editor of the American Journal of Physiology prior to his 
appointment as Associate Editor of the JCI. He recently completed a term as presi-
dent of the American Pancreatic Society.
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Research articles in the 
current issue of the JCI

Bone biology
Osteoclast-secreted CTHrC1 in the coupling of bone resorption to formation
Sunao Takeshita, Toshio Fumoto, Kazuhiko Matsuoka, Kyoung-ae Park, Hiroyuki Aburatani, Shigeaki Kato,  
Masako Ito, and Kyoji Ikeda    http://jci.me/69493

schnurri-3 regulates erK downstream of WNT signaling in osteoblasts
Jae-Hyuck Shim, Matthew B. Greenblatt, Weiguo Zou, Zhiwei Huang, Marc N. Wein, Nicholas Brady, Dorothy Hu, Jean Charron, Heather R. Brodkin,  
Gregory A. Petsko, Dennis Zaller, Bo Zhai, Steven Gygi, Laurie H. Glimcher, and Dallas C. Jones    http://jci.me/69443

Cardiovascular biology
myeloperoxidase, paraoxonase-1, and HDL form a functional ternary complex
Ying Huang, Zhiping Wu, Meliana Riwanto, Shengqiang Gao, Bruce S. Levison, Xiaodong Gu, Xiaoming Fu, Matthew A. Wagner, Christian Besler, Gary Gerstenecker, 
Renliang Zhang, Xin-Min Li, Anthony J. DiDonato, Valentin Gogonea, W.H. Wilson Tang, Jonathan D. Smith, Edward F. Plow, Paul L. Fox, Diana M. Shih,  
Aldons J. Lusis, Edward A. Fisher, Joseph A. DiDonato, Ulf Landmesser, and Stanley L. Hazen    http://jci.me/67478

Clinical medicine
Autologous CLL cell vaccination early after transplant induces leukemia-specific T cells
Ute E. Burkhardt, Ursula Hainz, Kristen Stevenson, Natalie R. Goldstein, Mildred Pasek, Masayasu Naito, Di Wu, Vincent T. Ho, Anselmo Alonso,  
Naa Norkor Hammond, Jessica Wong, Quinlan L. Sievers, Ana Brusic, Sean M. McDonough, Wanyong Zeng, Ann Perrin, Jennifer R. Brown, Christine M. Canning,  
John Koreth, Corey Cutler, Philippe Armand, Donna Neuberg, Jeng-Shin Lee, Joseph H. Antin, Richard C. Mulligan, Tetsuro Sasada, Jerome Ritz,  
Robert J. Soiffer, Glenn Dranoff, Edwin P. Alyea, and Catherine J. Wu    http://jci.me/69098

     more, p. 9

metabolic network as a progression biomarker of premanifest Huntington’s disease
Chris C. Tang, Andrew Feigin, Yilong Ma, Christian Habeck, Jane S. Paulsen, Klaus L. Leenders, Laura K. Teune, Joost C.H. van Oostrom, Mark Guttman,  
Vijay Dhawan, and David Eidelberg    http://jci.me/69411

     more, p. 9

Dermatology
retinoids activate the irritant receptor TrpV1 and produce sensory hypersensitivity
Shijin Yin, Jialie Luo, Aihua Qian, Junhui Du, Qing Yang, Shentai Zhou, Weihua Yu, Guangwei Du, Richard B. Clark, Edgar T. Walters, Susan M. Carlton,  
and Hongzhen Hu    http://jci.me/66413

Gastroenterology
Intestinal epithelial vitamin D receptor signaling inhibits experimental colitis
Weicheng Liu, Yunzi Chen, Maya Aharoni Golan, Maria L. Annunziata, Jie Du, Urszula Dougherty, Juan Kong, Mark Musch,  
Yong Huang, Joel Pekow, Changqing Zheng, Marc Bissonnette, Stephen B. Hanauer, and Yan Chun Li    http://jci.me/65842

     more, p. 7

Coupling bone resorption to formation

Intestinal vitamin D receptor
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Research articles in the current issue of the JCI

Hematology
Differentiation and functional regulation of human fetal NK cells
Martin A. Ivarsson, Liyen Loh, Nicole Marquardt, Eliisa Kekäläinen, Lena Berglin, Niklas K. Björkström, Magnus Westgren, 
Douglas F. Nixon, and Jakob Michaëlsson    http://jci.me/68989

     more, p. 7

Congenital amegakaryocytic thrombocytopenia ips cells exhibit defective mpL-mediated signaling
Shinji Hirata, Naoya Takayama, Ryoko Jono-Ohnishi, Hiroshi Endo, Sou Nakamura, Takeaki Dohda, Masanori Nishi, Yuhei Hamazaki, Ei-ichi Ishii, Shin Kaneko, 
Makoto Otsu, Hiromitsu Nakauchi, Shinji Kunishima, and Koji Eto    http://jci.me/64721

Fanconi anemia signaling network regulates the spindle assembly checkpoint
Grzegorz Nalepa, Rikki Enzor, Zejin Sun, Christophe Marchal, Su-Jung Park, Yanzhu Yang, Laura Tedeschi, Stephanie Kelich, Helmut Hanenberg,  
and D. Wade Clapp    http://jci.me/67364

Increased Fanconi C expression contributes to the emergency  
granulopoiesis response
Liping Hu, Weiqi Huang, Elizabeth Hjort, and Elizabeth A. Eklund    http://jci.me/69032

Coagulation factor VA2440G causes east Texas bleeding disorder via TFpIα
Lisa M. Vincent, Sinh Tran, Ruzica Livaja, Tracy A. Bensend, Dianna M. Milewicz, and Björn Dahlbäck     
http://jci.me/69091

With related Commentary by George J. broze Jr. and Thomas J. Girard

     more, p. 7

HIV/AIDS
Nanoparticle-based flow virometry for the analysis of individual virions
Anush Arakelyan, Wendy Fitzgerald, Leonid Margolis, and Jean-Charles Grivel    http://jci.me/67042

multi-step inhibition explains HIV-1 protease inhibitor pharmacodynamics and resistance
S. Alireza Rabi, Gregory M. Laird, Christine M. Durand, Sarah Laskey, Liang Shan, Justin R. Bailey, Stanley Chioma, Richard D. Moore,  
and Robert F. Siliciano    http://jci.me/67399

With related Attending physician by John A. bartlett

     more, p. 8

Immunology
mobilizing monocytes to cross-present circulating viral antigen in chronic infection
Adam J. Gehring, Muzlifah Haniffa, Patrick T. Kennedy, Zi Zong Ho, Carolina Boni, Amanda Shin, Nasirah Banu, Adeline Chia, Seng Gee Lim, Carlo Ferrari,  
Florent Ginhoux, and Antonio Bertoletti    http://jci.me/66043

Age-dependent hepatic lymphoid organization directs successful immunity 
to hepatitis b
Jean Publicover, Anuj Gaggar,  Stephen Nishimura, Christine M. Van Horn, Amanda Goodsell, Marcus O. Muench,  
R. Lee Reinhardt, Nico van Rooijen, Adil E. Wakil, Marion Peters, Jason G. Cyster, David J. Erle, Philip Rosenthal,  
Stewart Cooper, and Jody L. Baron    http://jci.me/68182

Fanconi C in granulopoiesis

Fetal NK cells

Lymphoid organization in hepatitis
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Research articles in the current issue of the JCI

Immunology
Olfm4 deletion enhances defense against Staphylococcus aureus in chronic granulomatous disease
Wenli Liu, Ming Yan, Janyce A. Sugui, Hongzhen Li, Chengfu Xu, Jungsoo Joo, Kyung J. Kwon-Chung, William G. Coleman,  
and Griffin P. Rodgers    http://jci.me/68453

T cell–independent b cell activation induces immunosuppressive sialylated IgG antibodies
Constanze Hess, André Winkler, Alexandra K. Lorenz, Vivien Holecska, Véronique Blanchard, Susanne Eiglmeier, Anna-Lena Schoen, Josephine Bitterling,  
Alexander D. Stoehr, Dominique Petzold, Tim Schommartz, Maria M.M. Mertes, Carolin T. Schoen, Ben Tiburzy, Anne Herrmann, Jörg Köhl, Rudolf A. Manz,  
Michael P. Madaio, Markus Berger, Hedda Wardemann, and Marc Ehlers    http://jci.me/65938

Infectious disease
rice-based oral antibody fragment prophylaxis and therapy against 
rotavirus infection
Daisuke Tokuhara, Beatriz Álvarez, Mio Mejima, Tomoko Hiroiwa, Yuko Takahashi, Shiho Kurokawa, Masaharu Kuroda, 
Masaaki Oyama, Hiroko Kozuka-Hata, Tomonori Nochi, Hiroshi Sagara, Farah Aladin, Harold Marcotte, Leon G.J. Frenken, 
Miren Iturriza-Gómara, Hiroshi Kiyono, Lennart Hammarström, and Yoshikazu Yuki    http://jci.me/70266

Inflammation
prolactin promotes cartilage survival and attenuates inflammation in inflammatory arthritis
Norma Adán, Jessica Guzmán-Morales, Maria G. Ledesma-Colunga, Sonia I. Perales-Canales, Andrés Quintanar-Stéphano, Fernando López-Barrera, Isabel Méndez, 
Bibiana Moreno-Carranza, Jakob Triebel, Nadine Binart, Gonzalo Martínez de la Escalera, Stéphanie Thebault, and Carmen Clapp    http://jci.me/69485

Nephrology
Chronic epithelial kidney injury molecule-1 expression causes murine kidney fibrosis
Benjamin D. Humphreys, Fengfeng Xu, Venkata Sabbisetti, Ivica Grgic, Said M. Naini, NingNing Wang, Guochun Chen, Sheng Xiao, Dhruti Patel, Joel M. Henderson, 
Takaharu Ichimura, Shan Mou, Savuth Soeung, Andrew P. McMahon, Vijay K. Kuchroo, and Joseph V. Bonventre    http://jci.me/45361

Neurobiology
A feed-forward spinal cord glycinergic neural circuit gates  
mechanical allodynia
Yan Lu, Hailong Dong, Yandong Gao, Yuanyuan Gong, Yingna Ren, Nan Gu, Shudi Zhou, Nan Xia, Yan-Yan Sun,  
Ru-Rong Ji, and Lize Xiong    http://jci.me/70026

Oncology
Human skin carcinoma arising from kidney transplant–derived tumor cells
Laurence Verneuil, Mariana Varna, Philippe Ratajczak, Christophe Leboeuf, Louis-François Plassa, Morad Elbouchtaoui, Pierre Schneider, Wissam Sandid,  
Celeste Lebbé, Marie-Noelle Peraldi, François Sigaux, Hugues de Thé, and Anne Janin    http://jci.me/66721

With related Commentary by Cai-bin Cui and David A. Gerber

     more, p. 8

predicting time to ovarian carcinoma recurrence using protein markers
Ji-Yeon Yang, Kosuke Yoshihara, Kenichi Tanaka, Masayuki Hatae, Hideaki Masuzaki, Hiroaki Itamochi, The Cancer Genome Atlas (TCGA) Research Network,  
Masashi Takano, Kimio Ushijima, Janos L. Tanyi, George Coukos, Yiling Lu, Gordon B. Mills, and Roel G.W. Verhaak    http://jci.me/68509

Allodynia-associated neural circuit

Rotavirus-infected intestine
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Research articles in the current issue of the JCI

Anti-eGFL7 antibodies enhance stress-induced endothelial cell death  
and anti-VeGF efficacy
Leisa Johnson, Mahrukh Huseni, Tanya Smyczek, Anthony Lima, Stacey Yeung, Jason H. Cheng, Rafael Molina, David Kan, 
Ann De Mazière, Judith Klumperman, Ian Kasman, Yin Zhang, Mark S. Dennis, Jeffrey Eastham-Anderson, Adrian M. Jubb, 
Olivia Hwang, Rupal Desai, Maike Schmidt, Michelle A. Nannini, Kai H. Barck, Richard A.D. Carano, William F. Forrest, 
Qinghua Song, Daniel S. Chen, Louie Naumovski, Mallika Singh, Weilan Ye, and Priti S. Hegde    http://jci.me/67892

Targeting the XIAp/caspase-7 complex selectively kills caspase-3–deficient malignancies
Yuan-Feng Lin, Tsung-Ching Lai, Chih-Kang Chang, Chi-Long Chen, Ming-Shyan Huang, Chih-Jen Yang, Hon-Ge Liu, Jhih-Jhong Dong, Yi-An Chou, Kuo-Hsun Teng, 
Shih-Hsun Chen, Wei-Ting Tian, Yi-Hua Jan, Michael Hsiao, and Po-Huang Liang    http://jci.me/67951

With related Commentary by maria eugenia Guicciardi and Gregory J. Gores

     more, p. 8

Transcription factor rUNX1 promotes survival of acute myeloid leukemia cells
Susumu Goyama, Janet Schibler, Lea Cunningham, Yue Zhang, Yalan Rao, Nahoko Nishimoto, Masahiro Nakagawa, Andre Olsson, Mark Wunderlich, Kevin A. Link, 
Benjamin Mizukawa, H. Leighton Grimes, Mineo Kurokawa, P. Paul Liu, Gang Huang, and James C. Mulloy    http://jci.me/68557

Type III TGF-β receptor downregulation generates an immunotolerant  
tumor microenvironment
Brent A. Hanks, Alisha Holtzhausen, Katherine S. Evans, Rebekah Jamieson, Petra Gimpel, Olivia M. Campbell,  
Melissa Hector-Greene, Lihong Sun, Alok Tewari, Amanda George, Mark Starr, Andrew Nixon, Christi Augustine,  
Georgia Beasley, Douglas S. Tyler, Takayu Osada, Michael A. Morse, Leona Ling, H. Kim Lyerly,  
and Gerard C. Blobe    http://jci.me/65745

Otology
Tricellulin deficiency affects tight junction architecture and cochlear hair cells
Gowri Nayak, Sue I. Lee, Rizwan Yousaf, Stephanie Edelmann, Claire Trincot, Christina M. Van Itallie, Ghanshyam P. Sinha, Maria Rafeeq, Sherri M. Jones,  
Inna A. Belyantseva, James M. Anderson, Andrew Forge, Gregory I. Frolenkov, and Saima Riazuddin    http://jci.me/69031

With related Commentary by Tomohito Higashi, Danielle r. Lenz, mikio Furuse, and Karen b. Avraham

     more, p. 9

Pulmonology
Long-term IL-33–producing epithelial progenitor cells in chronic obstructive 
lung disease
Derek E. Byers, Jennifer Alexander-Brett, Anand C. Patel, Eugene Agapov, Geoffrey Dang-Vu, Xiaohua Jin, Kangyun Wu, 
Yingjian You, Yael Alevy, Jean-Philippe Girard, Thaddeus S. Stappenbeck, G. Alexander Patterson, Richard A. Pierce,  
Steven L. Brody, and Michael J. Holtzman    http://jci.me/65570

     more, p. 6

Reproductive biology
Combinatory approaches prevent preterm birth profoundly exacerbated by  
gene-environment interactions
Jeeyeon Cha, Amanda Bartos, Mahiro Egashira, Hirofumi Haraguchi, Tomoko Saito-Fujita, Emma Leishman, Heather Bradshaw,  
Sudhansu K. Dey, and Yasushi Hirota    http://jci.me/70098

EGFL7 in tumor vasculature

IL-33 in lung progenitors

Tumor stroma TGF-β
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Chronic obstructive pulmonary disease (COpD) is  
characterized by narrowing of the airways, limiting 
airflow and decreasing lung function. Persistent  
abnormalities in the lung epithelial cells and immune 
cells and an association between COPD and viral 
or bacterial infections suggest a link between acute 
infection and chronic lung disease. Recent studies 
in parainfluenza-infected mice identified an innate 
immune response that resulted in increased IL-13 
expression and consequent airway hyperreactivity 
and mucus production; however, it was not clear from 
these studies how the viral response was perpetuated. 
In this issue, Derek Byers and colleagues identify a 
mechanism for chronic obstructive lung disease that 
depends on a sustainable population of epithelial pro-
genitor cells programmed for IL-33 secretion. IL-33 
and the mucin MUC5AC were markedly increased 
in a postviral mouse model and humans with COPD. 
Moreover, IL-33 production was localized to a subset 
of airway serous cells that is linked to repair, renewal, 
and remodeling of the airway epithelium, as well as a 
population of alveolar type 2 cells, which serve as pro-
genitors in the alveoli. Using whole-lung explants from 
patients undergoing lung transplantation, Derek Byers 
and colleagues found that IL33 and MUC5AC mRNA 
levels were substantially higher in COPD patients 
than in non-COPD donors, and IL-33 production was 
tracked again to epithelial progenitor cells, in this case 
a subset of airway basal cells. These findings provide 
insight into the mechanisms linking acute infection to 
chronic inflammatory lung disease. The accompany-
ing image depicts airway epithelial cells from the lung 
tissue of a COPD patient, with nuclei stained for IL-33 
with 3,3′-diaminobenzidine reporter (brown) and coun-
terstained with tartrazine (yellow). 

IL-33–producing progenitor cells promote chronic  
obstructive lung disease

Editor’s picks
research

Long-term IL-33–producing epithelial progenitor cells in chronic 
obstructive lung disease
Derek E. Byers, Jennifer Alexander-Brett, Anand C. Patel, Eugene Agapov, Geoffrey Dang-Vu, 
Xiaohua Jin, Kangyun Wu, Yingjian You, Yael Alevy, Jean-Philippe Girard,  
Thaddeus S. Stappenbeck, G. Alexander Patterson, Richard A. Pierce,  
Steven L. Brody, and Michael J. Holtzman    http://jci.me/65570
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Research | Editor’s Picks

Researchers uncover the cause  
of east Texas bleeding disorder
east texas bleeding disorder is characterized by easy bruising, hemorrhage during 
trauma or surgery, and menorrhagia. It exhibits an autosomal dominant inheritance 
pattern and is linked to the coagulation F5 gene. In this issue, Lisa Vincent and 
colleagues demonstrate that the FVA2440G mutation results in the upregulation of a 
previously uncharacterized, truncated isoform of the protein, FV-short. They found that 
FV-short inhibits coagulation by forming a complex with tissue factor pathway 
inhibitor-α (TFPIα), increasing the plasma concentration of this protein. The TFPIα: 
FV-short complex inhibits the generation of thrombin to cause a defect in coagulation.  
In the accompanying commentary, George Broze and Thomas Girard discuss further 
investigations that will be needed to define how this F5 variant alters coagulation.

Coagulation factor VA2440G causes east Texas bleeding disorder  
via TFpIα
Lisa M. Vincent, Sinh Tran, Ruzica Livaja, Tracy A. Bensend, Dianna M. Milewicz,  
and Björn Dahlbäck    http://jci.me/69091

  related Commentary
Factor V, tissue factor pathway inhibitor, and east Texas 
bleeding disorder
George J. Broze Jr. and Thomas J. Girard    http://jci.me/71220

Defining the functional  
regulation of human fetal  
natural killer cells
During pregnancy, small numbers of cells, antibodies, proteins, 
nutrients, and microbes pass between the mother and the fetus. This 
exposes the fetal immune system to a variety of antigens that it must 
either react to or tolerate without invoking a destructive antimaternal 
immune response. Martin Ivarsson and colleagues examined the 
differentiation and function of fetal NK cells. They found that these cells 
are highly responsive to cytokines and antibody-mediated stimulation 
but, unlike adult NK cells, respond poorly to HLA class I–negative target 
cells, due to a differential regulation via inhibitory HLA class I–binding 
receptors. These findings explain the decreased reactivity of fetal NK cells 
and provide a potential mechanism for fetal-maternal tolerance and 
insight into the role of NK cells in pregnancy complications.

Differentiation and functional regulation of human 
fetal NK cells
Martin A. Ivarsson, Liyen Loh, Nicole Marquardt, Eliisa Kekäläinen,  
Lena Berglin, Niklas K. Björkström, Magnus Westgren, Douglas F. Nixon, 
and Jakob Michaëlsson    http://jci.me/68989

A growing number of epidemiological studies have identified a link 
between vitamin D deficiency or genetic polymorphisms in the vitamin D 
receptor (VDR) and the risk of inflammatory bowel diseases (IBDs), such 
as ulcerative colitis and Crohn’s disease. In this issue, Weicheng Liu and 
colleagues demonstrated that VDR expression in the colonic epithelium 
of IBD patients was substantially reduced compared with healthy 
controls, as seen in the accompanying image of colonic epithelia stained 
for VDR. Further, Vdr-deficient mice exhibited lower colonic epithelial 
barrier integrity and exhibited 
greater mucosal injury and 
higher mortality in an 
experimental colitis model. 
Targeted expression of human 
VDR in the intestinal epithelial 
cells (IECs) conferred resistance 
to the development of colitis in 
these mice by preventing IEC 

Epithelial vitamin D receptor protects against colitis

hematology

gastroenterology

apoptosis. These results demonstrate that epithelial VDR inhibits colitis 
independently of actions in the immune system.

Intestinal epithelial vitamin D receptor signaling 
inhibits experimental colitis
Weicheng Liu, Yunzi Chen, Maya Aharoni Golan, Maria L. Annunziata,  
Jie Du, Urszula Dougherty, Juan Kong, Mark Musch, Yong Huang,  
Joel Pekow, Changqing Zheng, Marc Bissonnette, Stephen B. Hanauer,  
and Yan Chun Li    http://jci.me/65842
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Research | Editor’s Picks

Kidney transplant recipients  
develop donor-derived  
skin cancer

Kidney transplant recipients (KtRs) 
have an 82-fold greater risk for 
developing invasive squamous cell 
carcinoma (SCC) compared with the 
nontransplanted population. In this 
issue, Laurence Verneuil and 
colleagues performed genetic 
analysis on tumor cells from 21 KTRs 

diagnosed with SCC and identified a single patient with a donor-derived 
malignancy. Laser microdissection and characterization of p53+ cells from both 
the recipient SCC (seen in the accompanying image) and the donor renal tubules 
revealed that both cell types contained the same TP53 mutation, which was not 
present in the recipient’s normal cells. This study provides the first evidence for 
donor contribution to SCC in a KTR. In the accompanying commentary, David 
Gerber and colleagues discuss the implications of these findings for cancer 
research and clinical care for KTRs.

Human skin carcinoma arising from kidney transplant–
derived tumor cells
Laurence Verneuil, Mariana Varna, Philippe Ratajczak, Christophe Leboeuf,  
Louis-François Plassa, Morad Elbouchtaoui, Pierre Schneider, Wissam Sandid, 
Celeste Lebbé, Marie-Noelle Peraldi, François Sigaux, Hugues de Thé,  
and Anne Janin    http://jci.me/66721

  related Commentary
Donor-associated malignancy in kidney  
transplant patients
Cai-Bin Cui and David A. Gerber    http://jci.me/70438

Protease inhibitors (Pis) play an integral role in HIV antiretroviral therapy, but 
some patients develop resistant forms of the virus. Surprisingly, the viruses in many 
of these patients lack mutations in genes encoding HIV protease. To resolve this 
conundrum, S. Alireza Rabi and colleagues analyzed the effect of PIs at each stage 
of the viral life cycle and determined that PIs block multiple steps, including viral 
entry into host cells, reverse transcription, and post–reverse transcription steps. 
These observations explain why PIs are highly effective as well as how viruses can 
become resistant through mutations in nonprotease proteins. In the accompanying 
Attending Physician article, John Bartlett discusses how these findings will affect 
selection of PIs for the treatment of patients with PI-resistant HIV.

hiv/aids

Unlocking apoptotic caspase-7 
activity in caspase-3–deficient 
malignancies
loss of caspase-3 in tumors is associated with treatment resistance and is 
correlated with poor prognosis in cancer patients. In the absence of caspase-3, cells 
rely on caspase-7 to mediate apoptosis. X-linked inhibitor of apoptosis (XIAP) has 
previously been shown to inhibit caspase-3, caspase-7, and caspase-9. Yuan-Feng 
Lin and colleagues identified a site within active caspase-7 that is required for 
interaction with XIAP, as well as a protein-protein interaction (PPI) inhibitor, I-Lys, 
that blocks the caspase-7/XIAP interaction. I-Lys treatment of caspase-3–deficient 
breast cancer cell lines or mice bearing caspase-3–deficient xenografts resulted in 
selective targeting of tumor cells without adversely affecting normal tissue. The 
accompanying image shows reduced numbers of proliferating cells in I-Lys–treated 
tumor tissue (right) compared with control (left). Maria Guicciardi and Gregory 
Gores comment on 
how this targeted 
strategy could be use-
ful for the treatment 
of caspase-3–defi-
cient tumors.

Targeting the XIAp/caspase-7 complex selectively kills 
caspase-3–deficient malignancies
Yuan-Feng Lin, Tsung-Ching Lai, Chih-Kang Chang, Chi-Long Chen,  
Ming-Shyan Huang, Chih-Jen Yang, Hon-Ge Liu, Jhih-Jhong Dong, Yi-An Chou, 
Kuo-Hsun Teng, Shih-Hsun Chen, Wei-Ting Tian, Yi-Hua Jan,  
Michael Hsiao, and Po-Huang Liang    http://jci.me/67951

  related Commentary
Unshackling caspase-7 for cancer therapy
Maria Eugenia Guicciardi and Gregory J. Gores    http://jci.me/71440

oncology

Resisting protease inhibitors in HIV
multi-step inhibition explains HIV-1 protease inhibitor 
pharmacodynamics and resistance
S. Alireza Rabi, Gregory M. Laird, Christine M. Durand, Sarah Laskey, Liang 
Shan, Justin R. Bailey, Stanley Chioma, Richard D. Moore, and Robert F. Siliciano    
http://jci.me/67399

  related Attending physician
Lack of protease inhibitor resistance following treatment 
failure — too good to be true?
John A. Bartlett    http://jci.me/71784
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Research | Editor’s Picks

Chronic lymphocytic leukemia (Cll) patients are frequently treated with 
reduced-intensity conditioning allogeneic hematopoietic stem cell transplantation 
(RIC allo-HSCT) to generate a graft-versus-leukemia (GvL) response. Unfortu-
nately, these patients remain at high risk for disease progression following 
treatment. To increase the number of circulating tumor antigens and boost GvL 
responses, Ute Burkhardt and colleagues investigated the effect of whole tumor 
cell vaccination in 18 patients with advanced CLL who had undergone RIC 
allo-HSCT. Patients vaccinated with autologous, irradiated leukemia cells 
demonstrated overall survival rates of 88% and induced leukemia-specific T cells. 
These results indicate that autologous tumor cell vaccination could potentially 
improve long-term leukemia control following allo-HSCT.

The TRIC to hearing
elucidating the molecular underpinnings of 
hereditary deafness is critical to the development of 
innovative therapeutic approaches to restore 
hearing. Multiple mutations in the tricellular tight 
junction gene TRIC have been described in families 
with nonsyndromic deafness. Gowri Nayak and 
colleagues recapitulated one of these deafness 
mutations in a mouse model and discovered that 
tricellulin deficiency resulted in deafness due to loss 
of cochlear hair cells, as seen in the accompanying 
image. Ultrastructural analysis suggested that the 
hair cell death was due to disruption of tricellular 
tight junctions, potentially resulting in altered 
composition of the endolymph and perilymph within 
the cochlea. In the accompanying Commentary, 
Tomohito Higashi and colleagues point out that 
tricellular junctions are also important in maintain-
ing epithelial barriers in other tissues, including the heart, suggesting that it may be important 
to determine whether individuals with TRIC mutations are at higher risk for cardiac defects.

Tricellulin deficiency affects tight junction architecture  
and cochlear hair cells
Gowri Nayak, Sue I. Lee, Rizwan Yousaf, Stephanie Edelmann, Claire Trincot,  
Christina M. Van Itallie, Ghanshyam P. Sinha, Maria Rafeeq, Sherri M. Jones,  
Inna A. Belyantseva, James M. Anderson, Andrew Forge, Gregory I. Frolenkov,  
and Saima Riazuddin    http://jci.me/69031

  related Commentary
A “Tric” to tighten cell-cell junctions in the cochlea for hearing
Tomohito Higashi, Danielle R. Lenz, Mikio Furuse, and Karen B. Avraham     
http://jci.me/69651

Tracking Huntington’s  
disease via brain  
metabolic networks
huntington’s disease (hD) is an autosomal dominant 
inherited neurodegenerative disorder that is characterized 
by progressive impairment of cognitive, motor, and 
affective functions. Genetic testing for the disease can be 
performed to identify presymptomatic mutation carriers, 
providing a unique opportunity for researchers to use 
brain imaging to track the neurodegenerative process. 
Chris Tang and colleagues performed [18F]-fluorodeoxyglu-
cose PET scans in 12 premanifest HD mutation carriers to 
measure network-wide changes in cerebral metabolic 
activity over a seven-year period. They identified 
progressive metabolic abnormalities involving a specific 
network of disease regions. The rate of preclinical 
progression measured for the network, which was verified 
in a separate cohort of 21 premanifest HD carriers, was 
faster than expected from conventional single-region 
estimates from the same subjects. This study identifies 
network-level metabolic changes in preclinical HD carriers, 
which can potentially be used to assess disease-modifying 
therapies for the disorder.

metabolic network as a progression 
biomarker of premanifest  
Huntington’s disease
Chris C. Tang, Andrew Feigin, Yilong Ma, Christian Habeck, 
Jane S. Paulsen, Klaus L. Leenders, Laura K. Teune,  
Joost C.H. van Oostrom, Mark Guttman, Vijay Dhawan,  
and David Eidelberg    http://jci.me/69411

clinical medicine
otology

Autologous tumor cell vaccination promotes antileukemia  
immune response

Autologous CLL cell vaccination early after transplant 
induces leukemia-specific T cells
Ute E. Burkhardt, Ursula Hainz, Kristen Stevenson, Natalie R. Goldstein,  
Mildred Pasek, Masayasu Naito, Di Wu, Vincent T. Ho, Anselmo Alonso,  
Naa Norkor Hammond, Jessica Wong, Quinlan L. Sievers, Ana Brusic,  
Sean M. McDonough, Wanyong Zeng, Ann Perrin, Jennifer R. Brown,  
Christine M. Canning, John Koreth, Corey Cutler, Philippe Armand,  
Donna Neuberg, Jeng-Shin Lee, Joseph H. Antin, Richard C. Mulligan,  
Tetsuro Sasada, Jerome Ritz, Robert J. Soiffer, Glenn Dranoff,  
Edwin P. Alyea, and Catherine J. Wu     
http://jci.me/69098

http://jci.me/69031?utm_medium=pdf
http://jci.me/69651?utm_medium=pdf
http://jci.me/69411?utm_medium=pdf
http://jci.me/69098?utm_medium=pdf


t h e  j o u r n a l  o f  c l i n i c a l  i n v e s t i g a t i o n       j c i . o r g / i m p a c t       s e p t e m b e r  2 0 1 310

Oncometabolites: linking altered 
metabolism with cancer
Ming Yang, Tomoyoshi Soga, and Patrick J. Pollard

Detection of oncogenic IDH1 
mutations using magnetic resonance 
spectroscopy of 2-hydroxyglutarate
Ovidiu C. Andronesi, Otto Rapalino,  
Elizabeth Gerstner, Andrew Chi, Tracy T. Batchelor, 
Dan P. Cahill, A. Gregory Sorensen,  
and Bruce R. Rosen

HIF-1 mediates metabolic responses to 
intratumoral hypoxia and oncogenic 
mutations
Gregg L. Semenza

Series Editor: Matthew G. Vander heiden

Understanding how altered 
metabolism contributes  
to tumorigenesis

review series

An association between cancer and altered cellular metabolism has been known 
for decades. In recent years, there has been a resurgence of interest in the role 
that altered metabolism plays in tumor development and maintenance, fueled 
in part by the discovery of oncogenic mutations in metabolic enzymes. In this 
month’s issue of the JCI, the Cancer Metabolism series investigates many key 
facets of cancer metabolism, including the role of isocitrate dehydrogenase 
(IDH) mutations and oncometabolites, the link between tumor hypoxia and  
metabolism, and the causes and consequences of disrupted lactate and gluta-
mine metabolism in tumors. Further, these Reviews collectively explore emerg-
ing therapeutic and imaging options that target metabolic pathways in cancer. 
In his overview, series editor Matthew Vander Heiden provides his perspective 
on the promise and challenges in translating cancer metabolism discoveries to 
the clinic. Image credit: Changho Choi and Elizabeth Maher.

exploiting tumor metabolism: challenges for clinical translation
Matthew G. Vander Heiden    http://jci.me/72391

Isocitrate dehydrogenase mutations 
in leukemia
Anna Sophia McKenney and Ross L. Levine

Glutamine and cancer: cell biology, 
physiology, and clinical opportunities
Christopher T. Hensley, Ajla T. Wasti,  
and Ralph J. DeBerardinis

Targeting lactate metabolism for 
cancer therapeutics
Joanne R. Doherty and John L. Cleveland

potential applications for biguanides 
in oncology
Michael Pollak

Cancer metabolism 

http://jci.me/72391?utm_medium=pdf
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Altered metabolism in response  
to tumor hypoxia
tumors frequently have altered vasculature and hypoxic regions with reduced oxygen levels. Hypoxic 
tumors are often resistant to therapy and also exhibit profound changes in their cellular metabolism. In 
this issue, Gregg Semenza reviews the role of the transcription factor hypoxia-inducible factor 1 (HIF-1) in 
regulating changes in cancer cell metabolism, such as increased glycolysis and glycogen synthesis, as well 
as alterations in fatty acid synthesis. In normal cells, HIF-1 finely tunes cellular activity in response to 
oxygen availability. In cancer cells, upstream mutations in HIF-1 regulators, such as the von Hippel–Lindau 
(VHL) ubiquitin ligase complex and the PI3K/AKT/mTOR pathway, increase HIF-1 activity, which in turn 
promotes metabolic changes that are favorable for tumor progression. Semenza further highlights 
evidence that pharmacological inhibitors of HIF-1 or related metabolic enzymes may be attractive 
therapeutic targets to augment chemotherapy or other cancer therapeutics.

HIF-1 mediates metabolic responses to intratumoral hypoxia  
and oncogenic mutations
Gregg L. Semenza    http://jci.me/67230

Fueling oncogenic growth:  
glutamine metabolism in cancer
Blood plasma contains especially high concentrations of the amino acid glutamine, and this amino acid 
can become a limiting factor in periods of rapid growth. The growth of many cancer cell lines in vitro has 
long been noted to depend on the presence of glutamine in the culture medium, and uptake of 
glutamine far outpaces that of other amino acids. In this issue, Ralph DeBerardinis and colleagues 
provide a thoughtful review of glutamine metabolism in tumors and highlight its central role in 
promoting many of the hallmarks of cancer, including deregulated energetics, proliferative signaling, 
replicative immortality, resistance to cell death, and metastasis. The authors discuss key aspects of 
glutamine in cell biology and explore how glutamine metabolism can be harnessed in emerging imaging 
techniques and targeted therapeutics.

Glutamine and cancer: cell biology, physiology, and clinical opportunities
Christopher T. Hensley, Ajla T. Wasti, and Ralph J. DeBerardinis    http://jci.me/69600

Review Series | Cancer metabolism

in recent years, genome-wide association studies have implicated mutations in the 
genes encoding isocitrate dehydrogenase (IDH) in several cancers, including glioma, 
colorectal cancer, and acute myeloid leukemia. There are three IDH isoforms that 
catalyze the conversion of isocitrate to α-ketoglutarate (αKG), and mutations have 
been detected in both IDH1 and IDH2. Remarkably, all of the mutations found result 
in a gain-of-function activity that converts αKG to the oncometabolite 2-hydroxyglu-
tarate (2HG). Anna Sophia McKenney and Ross Levine explore how mutations in IDH 
contribute to oncogenesis in leukemia and the correlation of these mutations with 
patient outcome. They further delve into the connection between 2HG accumulation 
and epigenetic modifications through the inhibition of αKG-dependent histone and 
DNA-modifying enzymes, which has an impact on hematopoietic differentiation in 
these cancers. Their Review also highlights the implications of IDH mutations in 

emerging therapeutic strategies. The image shows mutations observed in 
conjunction with IDH1/2 mutations in different types of leukemia.

Isocitrate dehydrogenase mutations in leukemia
Anna Sophia McKenney and Ross L. Levine    http://jci.me/67266

Connecting leukemia pathogenesis to mutations  
in isocitrate dehydrogenase

Repurposing an  
antidiabetic therapy 
for cancer
the drug metformin is one of the most common 
treatments for type II diabetes. Though its precise 
mechanism of action is unknown, research 
suggests that metformin and related compounds 
known as biguanides may inhibit oxidative 
phosphorylation within cells, which in turn leads 
to systemic effects in blood sugar regulation and 
inflammation. Intriguingly, some retrospective 
studies have suggested that diabetics on 
metformin therapy have lower cancer rates and 
decreased mortality. While some subsequent 
reports have produced conflicting results, several 
lines of evidence support the possible use of 
biguanides in cancer therapy, and numerous 
clinical trials are now ongoing. Michael Pollak 
reviews our current understanding of the 
underlying mechanism of metformin in regulating 
energy dynamics within cells and evidence for the 
utility of biguanides in cancer treatments. 
Moreover, he explores rational drug combinations 
that have been proposed to enhance metformin 
activity and identifies appropriate clinical contexts 
for trials.

potential applications for biguanides 
in oncology
Michael Pollak    http://jci.me/67232
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Cells typically rely on mitochondrial oxidative phosphorylation to 
maximize the production of ATP from the breakdown of glucose. 
Cancer cells, on the other hand, frequently exhibit decreased oxidative 
phosphorylation and an increased reliance on glycolysis. Though 
glycolysis yields less energy in the form of ATP, there is an increasing 
awareness that the end product, lactate, serves as a building block for 
biosynthetic pathways within cells and can act as a signal to 
neighboring cells that promotes inflammation, angiogenesis, and 
changes to the tumor microenvironment. In their insightful Review, 
Joanne Doherty and John Cleveland investigate oncogenic mutations 
that drive changes in lactate homeostasis in cancer and explore 
emerging strategies to target lactate metabolism. The accompanying 
image depicts how lactate shuttling from cancer cells to neighboring 
cells can serve as an important signal to alter cellular metabolism in 
the local tumor environment.

Targeting lactate metabolism for  
cancer therapeutics
Joanne R. Doherty and John L. Cleveland     http://jci.me/69741

Lactate production  
in cancer cells

Review Series | Cancer metabolism

Imaging methods detect  
isocitrate dehydrogenase  
mutations in glioma patients
Gliomas are tumors of the brain that frequently harbor mutations in the 
metabolic enzyme isocitrate dehydrogenase (IDH). Mutations in IDH1 produce 
a neomorphic enzymatic activity that catalyzes the conversion of 
α-ketoglutarate to 2-hydroxyglutarate (2HG), a metabolite that is nearly 
undetectable in normal cells. This aberrant activity has profound consequences 
for downstream cellular processes, but also provides a unique opportunity to 
develop new therapeutic and imaging strategies specifically designed to target 
the cancerous tissue. Ovidiu Andronesi et al. review exciting new studies 
demonstrating that it is possible to detect 2HG in patient tumors using in vivo 
magnetic resonance spectroscopy (MRS). Such methods are important 
because they allow the classification of tumors without invasively accessing 
tissue. Their article highlights both the successes and limitations of emerging 
MRS approaches and discusses future work that is needed to successfully 
translate such methods into the clinic.

Detection of oncogenic IDH1 mutations using magnetic 
resonance spectroscopy of 2-hydroxyglutarate
Ovidiu C. Andronesi, Otto Rapalino, Elizabeth Gerstner, Andrew Chi,  
Tracy T. Batchelor, Dan P. Cahill, A. Gregory Sorensen,  
and Bruce R. Rosen    http://jci.me/67229

The role of oncometabolites  
in promoting cancer
the discovery of cancer-associated mutations in cellular metabolic enzymes 
has strongly implicated altered metabolism as a driving event in cancer 
development. Such mutations can alter the concentration of cellular 
metabolites, which in turn can have far-reaching consequences on a broad 
array of cellular processes. Patrick Pollard and colleagues explore the model 
whereby aberrantly accumulated metabolites, known as oncometabolites, play 
a critical role in promoting cancer progression. Their Review focuses on loss-of-
function mutations in the genes encoding Kreb cycle enzymes, such as 
fumarate hydratase (FH) and succinate dehydrogenase (SDH), and gain-of-
function mutations in the genes encoding isocitrate dehydrogenase (IDH). 
Such mutations can perturb the dynamics of enzymes that are dependent on 
the cellular metabolite α-ketoglutarate (α-KG), which is an essential 
cosubstrate for histone demethylases and TET methylcytosine hydroxylases. 
These enzymes regulated epigenetic markers, and their disruption is thought 
to play a critical role in mediating the effects of oncometabolites by altering 
gene expression in cancer.

Oncometabolites: linking altered metabolism with cancer
Ming Yang, Tomoyoshi Soga, and Patrick J. Pollard    http://jci.me/67228
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Pattern recognition in left 
ventricular hypertrophy
left ventricular hypertrophy (lVh), or thickening of the muscle of the 
heart wall, is a marker of heart disease. LVH is caused by pressure or 
volume overload that is associated with hypertension, aortic stenosis, or 
aortic insufficiency. In 1975, William Grossman and colleagues identified 
different patterns of wall stress, concentric and eccentric hypertrophy, 
which are caused by pressure and volume overload, respectively. 
Concentric hypertrophy is characterized by a high left ventricular wall 
thickness–to–radius ratio, while eccentric hypertrophy is characterized by 
a normal wall thickness–to–radius ratio. In this issue, Grossman and 
colleague Walter Paulus discuss how these findings have changed clinical 
practice and led to additional questions about how cardiomyocytes sense 
changes in pressure and volume overload.

myocardial stress and hypertrophy: a complex interface 
between biophysics and cardiac remodeling
William Grossman and Walter J. Paulus    http://jci.me/69830

Bruce Beutler
in this issue, JCI Editor at Large 
Ushma Neill interviews Dr. Bruce 
Beutler, a winner of the 2011 
Nobel Prize in Physiology or 
Medicine for understanding how 
immune cells recognize and react 
to bacteria. After completing 
medical school at the University of 
Chicago and a residency at the 
University of Texas Southwestern 
Medical School, Beutler joined 
Anthony Cerami’s laboratory at 
Rockefeller University where he 
identified the mouse version of 
tumor necrosis factor (TNF). Beutler later identified the lipopolysaccharide (LPS) 
receptor TLR4. TLRs detect microbes, mediate septic shock and systemic inflamma-
tion, and play a role in the pathogenesis of autoimmune diseases.

http://jci.me/71317

Mouse models of cancer are the workhorses of 
preclinical anticancer drug development; however, there 
are significant differences between mice and humans 
that can limit the use of these studies. Recently, 
coclinical trials (outlined in the accompanying image), in 
which drug efficacy is tested in parallel in humans and 
mice, have created a demand for mouse models that 
more closely mimic human disease. In this Review, 
Kwok-Kin Wong and colleagues examine two emerging 
murine cancer models: genetically engineered mouse 
and patient-derived xenograft models. Wong and 
colleagues detail critical aspects of each model that 
contribute to their performance in preclinical trials as 
well as features that should be taken into account when 
evaluating therapeutic response.

New cast for a new era: preclinical cancer 
drug development revisited
Grit S. Herter-Sprie, Andrew L. Kung,  
and Kwok-Kin Wong    http://jci.me/68340

conversations with giants in medicine hindsight

review

Preclinical models: of mice and men
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Seeking to promote an equitable representation of men and women among its staff, the University encourages applications from women.

THE FACULTY OF BIOLOGY AND MEDICINE OF THE UNIVERSITY OF LAUSANNE (UNIL), SWITZERLAND AND THE LUDWIG CANCER 
RESEARCH CENTRE AT UNIL INVITE APPLICATIONS FOR THE POSITION OF :

ASSOCIATE PROFESSOR 
IN TUMOR MICROENVIRONMENT

The Ludwig Centre (http://www.unil.ch/licr) and the Department of Oncology at UNIL have selected tumor microenvironment 
as an area of high priority. We are building a centre in tumor vasculature and stroma, and a world-class environment in tumor 
immunology and microenvironment.   

The selected candidate will be in charge of leading a cutting-edge programme in the field of tumor microenvironment 
including, but not limited to, innate and adaptive immune responses to tumor growth and invasion, tumor inflammation 
and stroma, the dialogue between cancer stem cells and stroma, and angiogenesis, including lymphangiogenesis. The 
position comes with a generous start-up package and laboratory space situated in a new building dedicated to cancer 
research. The successful candidate will benefit from a particularly rich environment in cancer and immunology research, 
along with a broad range of state-of-the-art core facilities in LICR, UNIL and the Federal Institute of Technology Lausanne 
(EPFL), and will be in a unique position to contribute to building the first Cancer Centre in Switzerland. She/he will be 
involved in undergraduate, postgraduate and continuing education. 

The candidate should 

• hold the doctorate or equivalent in the field of life sciences or medicine,

• lead internationally recognized  research in the field of vascular biology, lymphangiogenesis, inflammation, immunity, 
tumor progression and microenvironment and genetic mouse models, confirmed by high profile peer-reviewed 
publications, 

• show  a solid proof of successful  research fund raising, including major international and national funding  bodies,

• integrate in the existing and planned activity of the Department of Oncology as well as associated research institutes 
such as Swiss Institute for Cancer Research at EPFL.

The job description is available on the Internet site www.unil.ch/fbm/page64812.html. For further information, please 
contact Prof. Desvergne (Beatrice.Desvergne@unil.ch), Dean.

The applications, in English, will include the curriculum vitae, the list of publications with a copy of the five most relevant 
ones, a brief statement of the research programme and teaching experience, as well as three references (names and contact 
information). They should be submitted by November 30th, 2013 as a single pdf file to www.unil.ch/iafbm/application.
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