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A. Personal Statement 
Suzanne Baker received her PhD degree in Molecular Biology and Human Genetics from The Johns 

Hopkins University, where she trained with Dr. Bert Vogelstein. After postdoctoral training with Dr. 

Tom Curran at the Roche Institute of Molecular Biology, she joined the faculty at St. Jude Children’s 

Research Hospital where she holds the Endowed Chair in Brain Tumor Research. She currently 

serves as the Associate Director of Basic Research and Co-Leader of the Neurobiology and Brain 

Tumor Program in the St Jude Comprehensive Cancer Center, and the Director of the Division of 

Brain Tumor Research.   

 

The Baker laboratory is focused on understanding the underlying molecular, cellular and genetic 

mechanisms driving high-grade gliomas, including diffuse intrinsic pontine glioma (DIPG) in children. 

Using genome-wide sequencing studies, the Baker lab, collaborating with Jinghui Zhang and the St 

Jude/Washington University Pediatric Cancer Genome Project, discovered unique mutations 

associated with childhood gliomas, including histone H3 mutations in nearly 80% of DIPGs and 

approximately 30% of non-brainstem high-grade gliomas in children.  Ongoing work in her laboratory 

incorporates these genomic discoveries into the design and analysis of in vitro models employing 

primary neural cultures, and in vivo models for mechanistic studies and preclinical testing, including 



 
  

xenografts established from primary tumors and genetically engineered mouse models. The unique 

genetic landscape of these tumors highlights critical connections between development, epigenetics 

and cancer. 
 
B. Positions and Honors 
Positions and Employment 
1987-1991 Pre Doctoral Trainee, Department of Oncology, The Johns Hopkins University School 

of Medicine, Baltimore, MD, Laboratory of Dr. Bert Vogelstein 
1991-1995 Postdoctoral Fellow, Department of Molecular Oncology and Virology, Roche Institute 

of Molecular Biology, Nutley, NJ, Laboratory of Dr. Tom Curran 
1995-2001 Assistant Member, Department of Developmental Neurobiology, St. Jude Children's 

Research Hospital, Memphis, TN 
2002-2010 Associate Member, Department of Developmental Neurobiology, St. Jude Children’s 

Research Hospital, Memphis, TN 
2004-2010 Affiliated Associate Professor, Department of Pathology 
 University of Tennessee, Memphis, TN 
2006-2011 Track Head, Cancer and Developmental Biology Track, UT/St Jude IPBS graduate 

program 
2010-present Affiliated Professor, Department of Pathology, University of Tennessee, Memphis, TN 
2010-present Member, Department of Developmental Neurobiology, St. Jude Children’s Research 

Hospital, Memphis, TN 
2011-present Co-leader, Neurobiology and Brain Tumor Program, St. Jude Children’s Research 

Hospital Comprehensive Cancer Center 
2014- present Director, Division of Brain Tumor Research 
05-09/2015 Interim Director, St Jude Comprehensive Cancer Center 
2016- present Endowed Chair of Brain Tumor Research, St Jude Children’s Research Hospital 
2017- present Associate Director of Basic Research, St Jude Comprehensive Cancer Center 
 
Other Experience and Professional Activities 
2006-2010 Member, NIH study section Cancer Molecular Pathobiology 
2008/10/12/14:  Meeting Co-organizer, PTEN Pathways and Targets, Cold Spring Harbor Labs 
2013   Meeting Co-organizer, AACR Special Conference, Chromatin and Epigenetics in 

Cancer 
2013, 2014 Program Committee and Speaker, AACR Translational Cancer Research for Basic 

Scientists Workshop 
2013 Program Committee Co-Chair, AACR Annual Meeting 
2013 Program Committee Co-Chair, AACR Annual Meeting Education Day 
2014 Co-organizer, NCI Sponsored workshop “Applying Chromatin Biology to Understand 

Diffuse Intrinsic Pontine Glioma”  
2015 Co-organizer, Society for Neuro-Oncology: Pediatric Neuro-Oncology Basic and 

Translational Research Conference 
2012-2015 Co-Chair, Scientific Advisory Board, National Brain Tumor Society 
2013-2015 Society for Neuro-Oncology Awards Committee, Annual Meeting  
2014-present AACR Special Conferences Committee 
2014-present Pediatric Brain Tumor Foundation Research Advisory Network 
2015 Co-organizer, NCI Sponsored Workshop “Oncohistones and Epigenetic Regulation” 
2015  Meeting Co-organizer, AACR Special Conference, Developmental Biology and 

Cancer 
2015  American Brain Tumor Association Peer Review Committee for Discovery Grant 

applications 
2015 AACR Scientific Review Committee Chair for AACR-Aflac, Inc. Career Development 

Award for Pediatric Cancer Research 
 
Awards and Honors 
1986 Elected Phi Beta Kappa 
1990  Sciencewatch:  Most highly cited paper in biomedical literature over 2.5 year period 

(Science 244:217 221, 1989.) 
1991  David Israel Macht Award (outstanding Ph.D. Student Research, Johns Hopkins 

School of Medicine) 



 
  

2007  LIMA International Award for Excellence in Pediatric Brain Tumor Research from the 
Children’s Brain Tumor Foundation. 

2009 Sydney Schlobohm Chair of Research, National Brain Tumor Society 
2016  Richard B. Ross Founder’s Award for Pediatric Brain Tumor Research, National 

Brain Tumor Society 
1986 Elected Phi Beta Kappa 
1990 Sciencewatch:  Most highly cited paper in biomedical literature over 2.5 year period 

(Science 244:217-221, 1989.) 
1991 David Israel Macht Award (outstanding Ph.D. Student Research, Johns Hopkins 

School of Medicine) 
2007 LIMA International Award for Excellence in Pediatric Brain Tumor Research from the 

Children’s Brain Tumor Foundation. 
2009 Sydney Schlobohm Chair of Research, National Brain Tumor Society 
2016 Richard B. Ross Founder’s Award for Pediatric Brain Tumor Research, National 

Brain Tumor Society 
 
 
C. Contributions to Science 
1.  Identification of novel genetic drivers of pediatric high-grade glioma, including recurrent histone 
H3 mutation 
Our genetic analyses of pediatric high-grade gliomas have identified mutations that are highly 
specific to the childhood disease, indicating that the mutations confer a selective advantage in the 
unique context of developing brain and highlighting the significant difference in the underlying biology 
of gliomagenesis in children and adults. We used SNP-arrays and gene expression arrays to show 
that significant differences in copy number alterations and gene expression signatures distinguish 
childhood and adult glioblastoma.  Using whole genome sequencing, we identified somatic p.K27M 
mutation in H3F3A, encoding histone H3.3, in 78% of diffuse intrinsic pontine glioma (DIPG), 
incurable brainstem gliomas arising almost exclusively in children. Targeted sequencing further 
revealed p.G34R H3F3A mutations in childhood glioblastomas arising in the cerebral cortex.  These 
were the first histone mutations identified in human cancer, and indicated an important role for 
epigenetic regulation in pediatric high-grade gliomas. We also identified distinct subgroups of 
pediatric high-grade gliomas with specific oncogenic drivers associating with clinical features.  
Recurrent mutations of the BMP receptor ACVR1/ALK2 were restricted to the youngest DIPG 
patients, highlighting critical connections between development context and gliomagenesis.  We 
showed that these mutations were activating, indicating that ACVR1 inhibition may be a useful 
therapeutic approach in this incurable disease.  High-grade gliomas in infants were associated with 
frequent gene fusions involving the kinase domains of the NTRK family of neurotrophin receptors.  
These tumors had few other somatic alterations, suggesting that inhibition of the fusion genes may 
have a significant impact on tumor cell survival.  The comprehensive analysis in this study also 
provided a vast amount of new data on mutation frequencies, the presence of fusion genes, and 
mutation profiles in pediatric high-grade gliomas associated with germline mutations in cancer 
predisposition genes.   
Paugh, BS, Qu, C, Jones, C, Liu, Z,Adamowicz-Bric, M, Zhang, J, Coyle, B, Barrow, J, Bax, DA, 

Hargrave, D, Lowe, J, Gajjar, A, Zhao, W, Broniscer, A, Ellison, DW, Grundy, R, Baker, SJ.  
Integrated molecular genetic profiling of pediatric high-grade gliomas reveals key differences with 
the adult disease. J Clin Oncol 28:3061-3068, 2010. PMCID: PMC2903336 

Paugh, BS, Broniscer, A, Qu, Ch, Miller, CP, Zhang, J, Tatevossian,, RG, Olson, JM, Geyer, JR, 
Chi, S, da Silva, NS, Onar-Thomas, A, Baker, JN, Gajjar, A, Ellison, DW and Baker, SJ.  
Genome-wide Analyses Identify Recurrent Amplifications of Receptor Tyrosine Kinases and Cell 
Cycle Regulatory Genes in Diffuse Intrinsic Pontine Glioma. J Clin Oncol 29:3999-4006, 2011. 
PMCID: PMC320969 

Wu, G, Broniscer, A, McEachron, T, Lu, C, Paugh, BS, Becksfort, J, Qu, C, Ding, L, Huether, R, 
Parker, M, Zhang, J, Gajjar, A, Dyer, MA, Mullighan, CG, Gilbertson, RJ, Mardis, ER, Wilson, 
RK, Downing, JR, Ellison, DW, Zhang, J, Baker SJ. Somatic histone H3 alterations in pediatric 
diffuse intrinsic pontine gliomas and non-brainstem glioblastomas. Nat Genet 44:251-253, 2012. 
PMCID: PMC3288377  

Zhang, J, Wu, G, Miller, CP, Tatevossian, RG, Dalton, JD, Tang, B, Orisme, W, Punchihewa, C, 
Parker, M, Qaddoumi, I, Boop, FA, Lu, C, Kandoth, C, Ding, L, Lee, R, Huether, R, Chen, X, 
Hedlund, E, Nagahawatte, P, Rusch, M, Boggs, K, Cheng, J, Becksfort, J, Ma, J, Song, G, Li, Y, 
Wei, L, Wang, J, Shurtleff, S, Easton, J, Zhao, D, Fulton, RS, Fulton, LL, Dooling, DJ, Vadodaria, 



 
  

B, Mulder, HL, Tang, C, Ochoa, K, Mullighan, CG, Gajjar, A, Kriwacki, R, Sheer, D, Gilbertson, 
RJ, Mardis, ER, Wilson, RK, Downing, JR, Baker, SJ, & Ellison, DW.  Whole-genome sequencing 
identifies genetic alterations in pediatric low-grade gliomas. Nat Genet 45:601-12, 2013.  
PMCID:PMC3727232 

Wu G, Diaz AK, Paugh BS, Rankin SL, Ju B, Li Y, Zhu X, Qu C, Chen X, Zhang J, Easton J, 
Edmonson M, Ma X, Lu C, Nagahawatte P, Hedlund E, Rusch M, Pounds S, Lin T, Onar-Thomas 
A, Heuther R, Kriwacki R, Parker M, Gupta P, Becksfort J, Wei L, Mulder HL, Boggs K, Vadodaria 
B, Yergeau D, Russell JC, Ochoa K, Fulton RS, Fulton LL, Jones C, Boop FA, Bronsicer A, 
Wetmore C, Gajjar A, Ding L, Mardis ER, Wilson RK, Taylor MR, Downing JR, Ellison DW, Zhang 
J, Baker SJ.  The genomic landscape of diffuse intrinsic pontine glioma and pediatric non-
brainstem high-grade glioma.  Nat Genet 46:444-50, 2014.  PMCID: PMC4056452 

2.  In vivo models of high-grade glioma to determine contributions of signaling pathways to 
tumorigenesis 
We generated a series of mouse high-grade glioma models that gave insights into the contribution 
of specific mutations and pathways in disease pathogenesis. We showed that astrocytomas develop 
both within and outside of proliferative niches in the adult brain, although proliferative niches 
generated tumors with greater efficiency.  There was selective pressure for mutation of multiple 
genes within a pathway, shown by somatic amplifications of genes in the PI3K or Rb pathway in 
tumors in which Pten or Rb deletion was an initiating event.  We also showed context-dependent 
roles for individual Akt isoforms in tumors arising in the context of Pten-deficiency, suggesting that 
there may be heterogeneous tumor response to isoform-specific inhibitors. We modeled 
gliomagenesis driven by a unique spectrum of PDGFRA mutations in pediatric high-grade glioma.  
We also used in vitro analysis of these cells to show that the mutated PDGFRA remained sensitive 
to selective inhibitors.  The gene expression signatures from these different in vivo glioma models 
were significantly similar to human high-grade gliomas, and reflected the heterogeneous spectrum 
of expression signatures found in the human disease. Thus, we have developed physiologically 
relevant model systems that yielded new insights and are the foundation for ongoing studies of 
disease pathogenesis and preclinical testing for our group and others.  
Chow, LM, Endersby, R, Zhu, X, Rankin, S, Qu, C, Zhang, J, Broniscer, A, Ellison, DW, Baker, SJ.  

Cooperativity within and among Pten, p53 and Rb pathways induces high-grade astrocytoma in 
adult brain.  Cancer Cell, 19:305-316, 2011. PMCID: PMC3060664 

Endersby, R, Zhu X, Hay, N, Ellison, DW, Baker, SJ.  Non-redundant functions for Akt isoforms in 
astrocyte growth and gliomagenesis in an orthotopic transplantation model.  Cancer Res 71: 
4106-4116, 2011.  PMCID: PMC3118569 

Paugh BS, Zhu X, Qu C, Endersby R, Diaz AK, Zhang J, Bax DA, Carvalho D, Reis RM, Onar-
Thomas A, Broniscer A, Wetmore C, Zhang J, Jones C, Ellison DW, Baker SJ. Novel Oncogenic 
PDGFRA Mutations in Pediatric High-Grade Gliomas.  Cancer Res 73:6219-29, 2013. PMCID: 
PMC3800209 

3.  Context-dependent roles of Pten and PI3K signaling in the brain 
My laboratory showed that Pten loss causes a cell-autonomous loss of growth control in neurons, 
which explains the underlying pathogenesis of human Lhermitte-Duclos disease.  We showed that 
the growth-regulatory function of Pten is mTorc1-dependent, and that rapamycin treatment corrected 
neuronal defects associated with Pten deficiency.  We showed that selective inactivation of Pten in 
brain results in severe defects in synaptic structures in cerebral cortex and cerebellum as well as 
myelination defects.  We showed that Pdk1 loss rescued the dramatic hypertrophy in Pten-deficient 
brain, but did not rescue patterning defects of Pten-deficient brain. Using two-photon live imaging of 
ex-vivo brain slice cultures, we provided the first visualization of mammalian Pten-deficient cell 
migration in the context of a physiologically relevant organotypic system. This showed that Pten is 
not required for directional migration of neuroblasts, and strongly suggests that the previously 
reported “migration defects” in Pten-deficient brain may be secondary to precocious differentiation. 
Taken together, these findings provide new insights into fundamental growth regulation and tumor 
suppression in brain, and the context-dependent consequences of loss of Pten. 
 
Kwon CH, Zhu X, Zhang J, Knoop LL, Tharp R, Smeyne RJ, Eberhart CG, Burger PC, Baker SJ.  

Pten regulates neuronal soma size: a mouse model for Lhermitte-Duclos disease.  Nature Genet 
29:404-411, 2001. 

Kwon C-H, Zhu X, Zhang J, Baker SJ.  mTor is required for hypertrophy of Pten-deficient neuronal 
soma in vivo.  Proc Natl Assoc Sci 100:12923-12928, 2003. 



 
  

Chalhoub, N, Zuo, G, Zuo X and Baker SJ. Cell-type specificity of PI3K signaling in Pdk1- and Pten-
deficient brain.  Genes Dev. 23:1619-1624, 2009. PMCID: PMC2714713 

Zhu G, Chow LM, Bayazitov IT, Tong Y, Gilbertson RJ, Zakharenko SS, Solecki DJ, Baker SJ. Pten 
deletion causes mTorc-1-dependent ectopic neuroblast differentiation without causing uniform 
migration defects. Development 139(18):3422-3431, 2012. PMCID:PMC3424045 

Zhu G, Rankin SL, Larson JD, Zhu X, Chow LM, Qu C, Zhang J, Ellison DW, Baker SJ.  PTEN 
signaling in the postnatal perivascular progenitor niche drives medulloblastoma formation.  
Cancer Research 77:123-133, 2017  PMCID: PMC5214974. 

4.  Identification of TP53 as a tumor suppressor gene in human cancer 
Throughout my career, my research has focused on identifying the genes mutated in cancer and 
determining the functional consequence of these mutations.  As a graduate student in Bert 
Vogelstein’s laboratory, I used mapping allelic losses on chromosome 17p in sporadic colorectal 
cancer to identify p53 as a tumor suppressor gene.  The p53 protein had been discovered ten years 
earlier through its interaction with the large T antigen of SV40. Based on much experimental 
evidence, p53 was believed to be an oncogene, the opposite of a tumor suppressor gene. However, 
there were some observations that did not fit perfectly with the concept of p53 as an oncogene. 
Because of its location within the smallest common region of deletion of chromosome 17p, we 
applied Knudsen’s two-hit hypothesis to show that in tumors with 17p allelic losses, the remaining 
p53 allele was mutated, providing the first genetic evidence of p53 as a tumor suppressor in cancer. 
This was the first time that allelic losses in sporadic cancer were used to successfully identify a tumor 
suppressor gene.  We were also the first to show that p53 is frequently mutated in other cancer 
types. P53 is now known to be the most frequently mutated gene in human cancer.  I also published 
the first functional studies to show that expression of wild-type but not mutant p53 inhibited cell cycle 
progression in human cancer cells that carried p53 mutation. 
 
Baker SJ, Fearon ER, Nigro JM, Hamilton SR, Preisinger AC, Jessup JM, vanTuinen P, Ledbetter 

DH, Barker DF, Nakamura Y, White R, Vogelstein B.  Chromosome 17 deletions and p53 gene 
mutations in colorectal carcinomas.  Science 244:217-221, 1989. 

Nigro JM, Baker SJ, Preisinger AC, Jessup JM, Hostetter R, Cleary K, Bigner SH, Davidson N, Baylin 
S, Devilee P, Glover T, Collins FS, Weston A, Modali R, Harris CC, Vogelstein B.  Mutations in 
the p53 gene occur in diverse human tumour types.  Nature 342:705-708, 1989. 

Baker SJ, Markowitz S, Fearon ER, Willson JKV, Vogelstein B.  Suppression of human colorectal 
carcinoma cell growth by wild-type p53.  Science 249:912-915, 1990. 

D. Research Support 
 
Ongoing Research Support 
2 P01CA096832 - 11 (PI: BAKER) 
07/03/02-03/31/20 
NCI   
Normal and Neoplastic Growth in the Brain  
 
5 Projects and 3 Cores to identify key signaling pathways in pediatric brain tumors, develop novel in 
vivo and in vitro models and conduct preclinical testing of relevant inhibitors of signal transduction. 
PI of Program Project 
PI of Core A:  Administrative Core 
PI of Project 1:  Molecular Pathogenesis of Pediatric High Grade Glioma 
 
 
1 R01 CA188516-01 (PI: BAKER) 
07/01/14-06/30/19 
Cooperating Pathways in Gliomagenesis 
Functional studies of novel mutations identified in pediatric high-grade glioma 
 



 
  
 

 

 

5 P30CA021765-34 MPL (PI: ROBERTS) 
06/14/2008-2/28/2019 
NCI 
Cancer-Center Support Grant (CCSG) – Major Program Leaders 
Baker: Co-Leader Neurobiology and Brain Tumor Program 
Cancer Center Leadership: 
Associate Director of Basic Research 
 
Completed Research Support 
V Foundation Translational Research Grant (PI: BAKER) 
11/01/11-10/31/14 
Targeting PDGF Signaling in Pediatric High-Grade Glioma 
 
5 R01CA135554 (PI: BAKER) 
07/03/02-01/31/14 
NCI 
Pten and PI3K Regulation Of Growth And Neoplasia In The Brain  
To determine the role of Pten and PIK3CA mutations to gliomagenesis in the brain 
 
CURE STARTS NOW (PI: BAKER) 
10/1/2012-09/30/2013 
Establishment and characterization of renewable tissue resources for DIPG research 
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