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A. Personal Statement 
 My laboratory has worked in the field of cellular signaling for 25+ years. Our focus is on the regulation of 

Ras/ERK-MAPK/RSK and PI3-kinase/mTORC1/S6 kinase signaling in a variety of cancers including breast, 
brain and benign tumor syndromes like Lymphangioleiomyomatosis (LAM), a predominantly women’s lung 
disease.  These two signaling systems are arguably among the most important regulatory pathways mutated 
or inappropriately regulated in most cancers.  Our major current focus is on how ERK2 signaling regulates 
stemness, EMT and metastasis in breast cancer, brain cancer and LAM, and the role of mTORC1 in 
metabolic reprogramming and cell growth.  Ultimately, our goal is to determine how improper regulation of 
these signaling systems contributes to initiation and progression in carcinogenesis. This understanding will 
lead to the identification of novel targets for drug development and therapy, to the characterization of adaptive 
signaling processes responsible for drug resistance, and to the identification of biomarkers needed to improve 
personalized therapeutic approaches for disease treatment. As an extension of my basic science program, we 
have also initiated several small molecule screens for use in chemical-genetic pathway characterization as 
well as to identify small molecules that may provide the means to overcome resistance mechanisms linked to 
rapamycin (an mTORC1 allosteric inhibitor), mTOR catalytic inhibitors or Raf/MEK (MAP kinase pathway) 
inhibitor–based therapies, and to identify compounds that are synthetic lethal to inappropriate activation of the 
Ras/ERK-MAPK/RSK or the PI3-kinase/mTORC1/S6 kinase pathways. 

 

As a faculty member, I have trained or am currently training a total of 40 postdoctoral fellows and 17 graduate 
students.  Several of the past trainees are now in independent academic positions at major research 
universities and institutes including Yale University, University of Pennsylvania, University of Michigan, Seoul 
National University, Academia Sinica, Tufts University, University of Washington, Yeshiva University-Albert 
Einstein College of Medicine, the Van Andel Institute, University of Vermont, University of Montreal and 
University of Texas, Southwestern Medical Center.  Several others hold senior positions in the 
biopharmaceutical industry.  I currently have 5 graduate students, 9 postdoctoral fellows, 1 instructor and 1 
research assistant professor in my laboratory.  I am fully committed to the mentoring of my personnel and I 
am similarly committed to supporting the training of students and postdoctoral fellows at Weill Cornell Medical 
College. I am also the Pharmacology Graduate Program Director. 

 

B. Positions and Honors  
Positions and Employment 
1987-1989 Assistant Professor, Dept. of Molecular Biology, Northwestern University Med. School, Chicago 
1989-1992 Assistant Professor, Department of Cellular and Molecular Physiology, Harvard Medical School 
1992-1995 Associate Professor, Department Cell Biology, Harvard Medical School 
1996-2014 Professor, Department of Cell Biology, Harvard Medical School 
2014-   Visiting Professor, Department of Cell Biology, Harvard Medical School 
2014-   Professor, Department of Pharmacology of the Weill Cornell Medical College (WCMC) 
2014- Anna-Maria and Stephen Kellen Professor of Cancer Research, WCMC 



 

2016- Director, Pharmacology Ph.D. program 
  

 Other Experience and Professional Memberships 
  1986 -   Member, American Association for the Advancement of Science (AAAS) 
  1992 -   Member, American Society for Microbiology (ASM)      
  1990s NIH Study Section, permanent member, CDF-3, 4 years  
  2002 -   Member, American Society for Biochemistry and Molecular Biology (ASBMB) 
  2005 -   Member, The American Society for Cell Biology (ASCB) 
  2010 -  Editorial Board member, Cell Cycle     
  2011 -  Editorial Board member, Science Signaling 
  2014 -   Editorial Board member, Molecular Cell    
     

 Honors, Awards and Grants 
1983-1984 Damon Runyon-Walter Winchell Cancer Fund Fellowship 
1984-1987 NIH/NRSA Postdoctoral Fellowship 
1988-1989 Leukemia Research Foundation, Inc. Award 
1990-1992 American Cancer Society - Junior Faculty Research Award 
1993-1998  American Heart Association Established Investigator Award 
1995,1997 Vice Chair & Chair, Mol. & Genetic Basis of Cell Proliferation, Gordon Research Conference 
2002   John A. Boezi Memorial Alumnus Award, Michigan State University 
2007, 2009 Vice Chair & Chair, Protein Kinases & Protein Phosphorylation, FASEB Conference 
2010-2013 LAM Foundation Established Investigator Award 
1988-2018 NIH/NCI Grant (MERIT award, 2003-2013) "Mitogenic and Oncogenic Regulation of ERK/RSK 

Signaling" 
1995-2016 NIH/GM Grant, "Signal Transduction to pp70S6K." 
2013   Co-Chair, International LAM Symposium 
2014-2017 NIH/NHLBI grant, “Molecular and Biochemical Basis of Lymphangioleiomyomatosis” 
2014  Appointed as the inaugural Anna-Maria and Stephen Kellen Professor of Cancer Research at 

the Meyer Cancer Center at Weill Cornell Medical Center 
 

C.  Contributions to Science 
1. Ras mediates growth factor- and tumor promoter-initiated signaling from extracellular to cytoplasmic/nuclear 
signaling via Raf, ERK-MAPK and RSK.  

My research is focused on defining critical signal transduction mechanisms and how altered cellular 
signaling promotes carcinogenesis.  While at Harvard Medical School, my lab discovered that Ras connected 
tyrosine kinases to three serine/threonine kinases; Raf, ERK-MAP kinase and RSK, that made up part of the 
first Ras effector kinase cascade (Cell 1992).  We were also the first to describe the cytoplasmic to nuclear 
translocation of ERK and RSK following their activation by a variety of mitogens and in transformed cells (MCB 
1992).  These studies provided the molecular framework for how signals from outside the cell transverse the 
membrane and cytoplasm, to the nucleus to coordinate the regulation of gene expression (Chen 1996; Chung 
1997), cell migration (Richards 2001; Woo 2004), survival (Shimamura 2000), as well as their contributions to 
carcinogenesis when improperly regulated.   
 

Wood K, Sarnecki C, Roberts TM and Blenis J. c-Ras mediates nerve growth factor receptor modulation of 
three signal-transducing protein kinases: MAP kinase, Raf-1 and RSK.  Cell 1992; 68: 1041-1050. 
 

Chen R-H, Sarnecki C, and Blenis J.  Nuclear localization and regulation of the erk- and rsk-encoded protein 
kinases. Mol. Cell. Biol. 1992; 12: 915-927. 
 

Chen R-H, Juo P, Curran T and Blenis J.  Phosphorylation of c-Fos at the C-terminus enhances its 
transforming activity. Oncogene, 1996; 12: 1493-1502. 
 

Chung J, Uchida E, Grammer TC and Blenis J.  STAT3 serine phosphorylation by ERK-dependent and -
independent pathways negatively modulates its tyrosine phosphorylation.  Mol. Cell. Biol. 1997; 17: 6508-6516. 
 

2.  ERK-MAPK and RSK signaling dynamics, cellular location and specific ERK docking sites are critical for cell 
fate determinations. 

After these initial discoveries we made several additional important findings on signaling mechanisms 
downstream of ERK and RSK, and their links to signaling dynamics (PNAS 2005; MCB 2005; Sci.Signaling 
2013), cell survival (Curr. Biol. 2005), nuclear-to-cytoplasmic transport (Mol.Cell 2008) and translation (JBC 
2007). Importantly, we have also published a series of papers on the discovery and characterization of several 
molecular sensors that addressed for the first time, the fundamental problem of how a cell converts subtle 



 

differences in ERK activity and cellular location into specific biological responses such as proliferation, 
differentiation, cell survival and/or migration (NCB 2002; MCB 2004; Mol. Cell 2011).  These specific cell fate 
decisions are regulated in part by two spatially and biochemically distinct docking sites on the ERK-MAP 
kinases; one is referred to as the CD domain that allows ERK to signal to proteins with D-domains like RSK, 
and the other is referred to as the DEF-binding pocket (DBP) which promotes ERK signaling to targets with 
DEF motifs such as the many immediate-early gene products involved the temporal signal propagation model 
that we have proposed (NCB 2002; Curr. Biol., 2005). In breast epithelial cells ERK and RSK play a major role 
in regulating cell survival, migration and proliferation (Curr. Biol., 2000; Mol. Cell, 2011) whereas in the same 
cells ERK2 signaling via its DBP is required for breast epithelial cells to undergo the process of epithelial to 
mesenchymal transition (EMT), a process linked to cancer metastasis (Mol. Cell 2010).  We are currently 
defining the signaling landscape surrounding ERK2 signaling during breast cancer EMT (gene expression, 
proteomics, phosphoproteomics, metabolomics and epigenomics). 
 

Murphy LO, Smith S, Chen R-H, Fingar DC and Blenis J.  Molecular interpretation of ERK signal duration by 
immediate early gene products. Nat.Cell Biol. 2002; 4: 556-564. PMID: 12134156 
 

Dimitri, CA*, Dowdle W, MacKeigan JP, Blenis J1, Murphy LO*.  Spatially separate docking sites on ERK2 
regulate distinct signalling events in vivo. Current Biology 2005; 15: 1319-1324. PMID: 16051177 
 

Shin S*, Dimitri, CA*, Yoon, SO, Dowdle WE and Blenis J. ERK2, but not ERK1, induces epithelial to 
mesenchymal transformation via DEF motif dependent signaling events.  Mol. Cell 2010; 38: 114-127. PMCID: 
PMC2854677 
 

Mendoza MC, Er EE, Zhang W, Ballif BA, Elliott HL, Danuser G, and Blenis J.  ERK-MAPK Drives 
Lamellipodia Protrusion by Activating the WAVE2 Regulatory Complex. Mol. Cell 2011; 41: 661-671. PMCID: 
PMC3078620 
 

3. Phosphatidylinositol 3-kinase and the target of rapamycin mediate signaling from growth factors and 
oncogenes to the serine/threonine S6 protein kinase. 

My laboratory also discovered the link between tyrosine kinases, PI3-kinases (PI3K) and 
serine/threonine S6 kinase (S6K) (Nature 1994), and that S6K activation is blocked by the mTOR inhibitor and 
natural product, rapamycin (Cell 1992).  Rapalogs are now in several preclinical and clinical trials for both 
monotherapy and combination strategies.  Over the next several years we focused on molecularly and 
biochemically characterizing the tyrosine kinase/oncogene – PI3K – mTORC1 – S6 Kinase pathway, especially 
with regards to the mechanisms regulating S6K phosphorylation and activation (PNAS 1995; MCB 2005; Mol. 
Endocrinol 1996, MCB 1999). We also discovered the first GTPase regulators of S6K1 signaling, Rac1 and 
Cdc42 (Cell 1996).  Subsequently we made several contributions demonstrating that the tumor suppressor 
complex of TSC1 and TSC2, were critical regulators of another GTPase, Rheb, a direct activator of mTOR 
complex 1 (mTORC1), by functioning as a GTPase activating protein or GAP (PNAS 2002; Curr. Biol. 2003). 
 

Chung J, Grammer T, Lemon K, Kazlauskas A, and Blenis J.  PDGF- and insulin-dependent pp70S6k 
activation mediated by phosphatidylinositol-3-OH kinase. Nature 1994; 370: 71-75. 
 

Chung J, Kuo CJ, Crabtree GR and Blenis J.  Rapamycin: FKBP specifically blocks growth-dependent 
activation of and signaling by the 70kD-S6 protein kinases.  Cell 1992; 69:1227-1236. 
 

Chou MM and Blenis J.  The 70kD S6 kinase complexes with and is activated by the Rho family G proteins 
Cdc42 and Rac1.  Cell, 1996; 85: 573-583. 
 

Tee AR, Manning BD, Roux P, Cantley LC and Blenis J. The Tuberous Sclerosis Complex gene products, 
tuberin and hamartin, control mTOR signaling by acting as a GTPase-activating protein complex towards 
Rheb. Current Biology 2003; 13: 1259-1268. PMID: 12906785 
 

4. Identification and characterization of growth factor-regulated connections to the TSC-mTORC1 pathway and 
downstream signaling. 

We have shown that at least two distinct signaling systems, the PI3K-Akt (Mol. Cell 2002) and Ras-
ERK-RSK (PNAS 2004, PNAS 2005) pathways, converge upon and directly regulate the phosphorylation and 
inactivation of TSC2 leading to increased mTORC1 signaling and promotion of cell growth and proliferation.  
Combined with the demonstration by many labs including my own, that amino acids, oxygen and energetic 
sources play a critical role in mTORC1 activation, we focused our efforts in defining the signaling landscape 
surrounding mTORC1 and S6K1 signaling.  Using RNAi screening technology, mass spectrometry-based 
identification of mTORC1 and S6K1 protein complexes and mass spectrometry-based phosphoproteomic 
analysis, we have revealed a wealth of important new observations regarding mTORC1 regulation and 



 

signaling including published work and work in progress.  For example, from the phosphoproteomic screens 
we have identified Grb10 as a critical mTORC1 substrate involved in feedback signaling mechanisms, a critical 
observation potentially linked to rapamycin-resistance mechanisms (Science 2011).  In addition, from our RNAi 
screens we have identified the TTT-RUVBL1/2 complex as regulator of mTORC1 assembly under the control 
of energetic stress (Mol. Cell 2013). 
 

Manning BD, Tee AR, Logsdon MN, Blenis J and Cantley LC.  Identification of the TSC2 tumor suppressor 
gene product tuberin as a target of the PI3 kinase/Akt pathway.  Mol. Cell 2002; 10: 151-162. PMID: 12150915 
 

Roux P, Ballif BA, Anjum R, Gygi SP and Blenis J. Tumor promoting phorbol esters and activated ras 
inactivate the tuberous sclerosis tumor suppressor complex via RSK. Proc. Natl. Acad. Sci. USA 2004; 
101:13489-13494. PMCID: PMC518784 
 

Yu Y, Yoon SO, Poulogiannis G, Yang Q, Ma XM, Villén J, Neil Kubica N, Hoffman GR, Cantley LC, Gygi SP* 
and Blenis J*.  Quantitative Phosphoproteomic Analysis Identifies the Adaptor Protein Grb10 as an mTORC1 
Substrate that Negatively Regulates Insulin Signaling.  Science 2011; 332: 1322-1326. PMCID: PMC3195509 
 

Kim SG, Hoffman GR, Poulogiannis G, Buel GR, Jang, YJ, Lee KW, Kim BY, Erikson RL, Cantley LC, Choo 
AC*, and Blenis J*.  Metabolic stress controls mTORC1 lysosomal localization and dimerization by regulating 
the TTT-RUVBL1/2 complex.  Mol Cell. 2013; 49: 172-185. PMCID: PMC3545014 
 

5.  mTORC1 and S6K1 control protein synthesis and cellular metabolism to regulate cell growth. 
During this time my lab also demonstrated the role of S6K1 and 4EBP1, two targets of mTORC1, in 

regulating cell growth (cell size, G&D 2002; MCB 2004; Curr. Bio. 2004).  Given the links between mTORC1 
signaling and cell growth control, we sought out to determine the molecular basis for mTORC1 control of 
protein synthesis.  Along these lines we made major discoveries linking mTORC1 and S6K1 to the regulated 
assembly of the translation preinitiation complex (Cell 2005), splicing-linked pioneer round of translation (Cell 
2008), and the selective translation control of messages with highly structured 5’ UTRs such as found on Fra1 
and c-Myc by S6K1 and eIF4B (PNAS 2013; Curr. Biol. 2013).  Finally, we have recently investigated how cells 
with mTORC1 activation can generate building blocks and cellular energy to support energy-consuming 
processes such as protein synthesis.  Our investigations have led us to define how mTORC1 regulates 
glutamine metabolism, energy production and redox regulation (Mol.Cell 2010; Mol.Cell 2013; Cell 2013; Curr. 
Biol 2014; PNAS 2014), and how these pathways contribute to cell growth and survival, and provide 
therapeutic opportunities for treating cancers with activated mTORC1 signaling. 
 

Holz MK, Ballif BA, Gygi SP and Blenis J. mTOR and S6K1 mediate assembly of the translation preinitiation 
complex through dynamic protein:protein interchange and ordered phosphorylation events. Cell 2005; 123: 
569-580. PMID: 16286006 
 

Ma X, Yoon, SO, Richardson CJ, Jülich K, and Blenis J. SKAR links pre-mRNA splicing to mTOR/S6K1-
mediated enhanced translation efficiency of spliced mRNAs. Cell 2008; 133: 303–313. PMID: 18423201 
 

Csibi A, Fendt SM, Li C, Poulogiannis G, Choo AY, Chapski D, Jeong SM, Dempsey J, Morrison T, Parkhitko 
A, Henske E, Haigis M, Cantley LC, Stephanopoulos G, Yu J, Blenis J.  The mTORC1 pathway stimulates 
glutamine metabolism and cell proliferation by repressing SIRT4.  Cell 2013, 153: 840-854. PMCID: 
PMC3684628 
 

Csibi A*, Lee G*, Yoon SO, Tong X, Ilter D, Elia I, Fendt SM, Roberts TM, Blenis J.  The mTORC1/S6K1 
pathway regulates glutamine metabolism through the eIF4B-dependent control of c-Myc translation.  Current 
Biology 2014; 24: 2274-2280.  PMCID: PMC4190129  *co-1st authors. 
 

By defining the signaling landscape surrounding the Ras/ERK and PI3K/mTOR pathways, the research 
from my lab has supported the identification of cancer-associated biomarkers and therapeutic targets including 
several kinases and metabolic enzymes, which are now candidates for cancer therapy.  My laboratory is also 
investigating the molecular mechanisms leading to the development of drug resistance to targeted therapies 
with the goal of discovering how to overcome resistance.  As part of this program, my laboratory has 
developed and completed several small molecule screens that have revealed potential combination 
approaches for selectively killing cancer cells.  
 
Complete List of Published Work in MyBibliography:  
http://www.ncbi.nlm.nih.gov/sites/myncbi/john.blenis.1/bibliography/40525102/public/?sort=date&direction=asc
ending 
 
  



 

D. Research Support: John Blenis 
 
CURRENT 
R01 GM051405 (PI:  Blenis)   7/1/16-6/31/21     2.16 calendar months 
NIH/NIGMS               $366,733 
Signal Transduction to P70 S6 Kinase 1 
The major goal of this competitive renewal project is to define how mTOR, PI3-kinase and other growth factor-
activated pathways regulate S6K1 and how S6K1 signals downstream to regulate cell growth and proliferation. 
Role:  PI 
 
R01 CA046595 (PI: Blenis)   2/8/88-4/30/18              2.76 calendar months 
NCI                 $407,447  
Mitogenic and Oncogenic Regulation of ERK/RSK Signaling 
The overall goals of this project are to determine the molecular basis for ERK and RSK signaling downstream 
of the Ras/ERK-MAP kinase pathway and to define its role in normal and malignant cell phenotypes.  Our 
current focus is to determine at a molecular and biochemical level on how this pathway contributes to breast 
cancer stem cell properties and metastasis. 
Role: PI 
 
R01 HL121266 (PI: Blenis)   1/1/14-12/31/17     1.80 calendar months 
NHLBI                 $310,002  
Molecular and Biochemical Basis of Lymphangioleiomyomatosis 
The goals of the project are to determine at a molecular level how the mTORC1 pathway contributes to 
changes in cellular metabolism in LAM, and how mTORC1-S6K1 signaling integrates with estrogen-dependent 
ERK-MAPK signaling to generate the invasive phenotype of LAM cells.  Using this information, we are 
developing small molecule screening strategies to identify possible therapies for LAM.  
Role: PI 
 
2011497 (MPI: Blenis)     10/1/14-9/30/16     0.12 calendar months 
US-Israel Binational Science Foundation        $10,435 
Nuclear Translocation of Signaling Proteins 
The goal of this project is to determine the role of nuclear transport proteins in regulating the cytoplasmic to 
nuclear distribution of mitogenic- and stress- activated MAP kinase family members. 
Role: MPI 
 
Research Agreement (PI: Blenis)  10/5/15-10/4/16    1.80 calendar months 
Highline Therapeutics             $294,985 
Targeting methylmalonic acid production as a therapeutic strategy for age-related disorders 
The goal of this proposal is to identify and characterize the methylmalonyl-CoA hydrolase and to utilize it as a 
novel tool to screen for small molecules that inhibit MMA production. 
Role: PI 
 
PENDING 
 
2015082 (MPI: Blenis)     9/1/16-8/31/20     0.12 calendar months 
US-Israel Binational Science Foundation        $10,870 
Development of nuclear MAPK translocation inhibitors as therapeutic drugs for signaling-related 
pathologies 
Our objective is to better understand the mechanism of nuclear MAPK translocation and develop translocation 
inhibitors as therapeutic drugs for signaling-related pathologies.  
Role: MPI 
 
R03 CA212562 (PI: Blenis)   12/1/16-11/30/18    0.12 calendar months 
NCI                 $50,000  
The role of CAF-1 complex in tumor progression 
Our major goals are to discern the function of the CAF-1 complex in epithelial-to-mesenchymal transition 
(EMT) and to understand the relationship between ERK2 and CAF1 complex in ERK2-driven EMT. 
Role: PI 
 


