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A. Personal Statement
I am a human geneticist by training and am certified in both clinical cytogenetics and clinical molecular genetics by the American Board of Medical Genetics since 1993.  My research has primarily focused on 1) prostate cancer genetics; 2) function and mechanism of DNA methylation and how it is related to chromatin structure; 3) mechanism of recurring chromosomal translocations; (4) aging due to DNA damage; and 5) mitochondrial biology.  I have been one of the founding members of the International Consortium of Prostate Cancer Genetics (ICPCG) that has been funded by NCI for over 10 years to discover genetic causes of familial prostate cancer.  With collaborator, Professor Alice Whitmore at Stanford University, my laboratory is using genetic linkage analysis to focus on the prostate cancer causing genes in two small regions in the human genome.  I have developed a novel system to study the function of DNA methylation in human cells, and reported many important findings to advance the understanding of this epigenetic mechanism in human biological processes for over two decades.  In recent years, I have collaborated with other scientists to study chromosomal translocations and aging relate to DNA damage, primarily due to double-strand DNA breaks.  I have also clearly ruled out the presence of DNA methylation in human mitochondrial DNA and am currently working on other aspects of mitochondrial biology including mitochondrial DNA replication.  I have published 126 papers in peer-reviewed journals.  The 20 publications in Section C below detail my primary areas (listed chronologically in each area).

The 4 general articles listed immediately below summarize some of our work in these areas.
1. 	Hsieh, C.-L. 
Dynamics of DNA methylation pattern.   
Curr Opin Genet Dev.  2000  10:224-228.  PMID: 10753782
2.	Hsieh, C.-L. and Jones, P. A.  
Meddling with methylation. 
Nat Cell Biol.  2003 5(6):502-4.  PMID: 12776125
3. 	Raghavan, S. C., Tsai, A., Hsieh, C.-L., and Lieber, M. R.
	Analysis of non-B DNA structure at chromosomal sites in the mammalian genome.    
Methods Enzymol.  2006  409:301-316.    PMID: 16793408
4. 	Irvine, R. A., Okitsu, C., and Hsieh, C.-L.
	Q-PCR in combination with ChIP assays to detect changes in chromatin acetylation.
Methods Mol Biol.   2011  791:213-223.   PMID: 21913082



B.  Positions and Honors 

1992-1994	Assistant Professor/Director of Molecular and Clinical Cytogenetics, Department of Pathology, Stanford University School of Medicine, Stanford, CA
1993	Certified in Molecular Genetics and Clinical Cytogenetics by the American Board of Medical Genetics
1994-1996	Director of Cytogenetics, Department of Obstetrics/Gynecology, Washington University School of Medicine
1994-1997	Assistant Professor, Departments of Obstetrics/Gynecology and Biochemistry & Molecular Biophysics, Washington University School of Medicine
1997-2004 Associate Professor, Departments of Urology and Biochemistry & Molecular Biology, Keck School of Medicine USC, Los Angeles, CA
2004	Professor, Departments of Urology and Biochemistry & Molecular Biology, Keck School of Medicine USC, Los Angeles, CA
2000-2004	Member, NIH Study Section for Mammalian Genetics (MGN)
2006	Catherine and Joseph Aresty Chair in Urologic Research
2013	Member of California Bar Association


C.  Contribution to Science 
1. 	Prostate cancer genetics:  Our primary approach to understanding the clustering of prostate cancer in families is linkage analysis.  We identified and collected blood samples from 97 families with three or more confirmed cases of prostate cancer among first- or second-degree relatives from various ethnic backgrounds. Two chromosomal regions of interest that together account for 0.4% of the genome were identified in the initial genome-wide scan (ref 1A below).  One of these regions that we identified is also one of the five DNA regions identified by the ICPCG world-wide scan of the human genome, based on 1,200 high-risk prostate cancer families.  We are taking a combination of candidate-gene analysis and genomic sequencing approaches to discover the prostate cancer causing gene among the 30 genes residing in one of the two regions of interest. The ICPCG has been a very successful consortium with more than 10 joint publications (ref 1B – 1D below).  The ICPCG has been funded by the National Cancer Institute for more than a decade and has been one of the most productive U.S. cancer consortiums.  As a group, we have identified five DNA regions of interest for prostate cancer genes and continue to work together in the ultimate identification of prostate cancer causing genes in these regions.  With the large number of high-risk prostate cancer families, the ICPCG is on course to make major strides in determining which relevant genes are important in making some families more vulnerable.  
1A. 	Hsieh, C.-L., Oakley-Girvan, I., Balise, R. R., Halpern, J., Gallagher, R. P., Wu, A. H., Kolonel, L. N., O’Brien, L. E., Lin, I. G., VanDenBerg, D. J., The, C. Z., West, D. W,. and Whittemore, A. S.  
	A genome screen of families with multiple cases of prostate cancer: evidence of genetic heterogeneity. 
	Am J Hum Genet.  2001 69:148-158.  PMCID: PMC1226029
1B.		Camp, N. J., Cannon-Albright, L. A., Farnham, J. M., Baffoe-Bonnie, A. B., George, A., Powell, I., Bailey-Wilson, J. E., Carpten, J. D., Giles, G. G., Hopper, J. L., Severi, G., English, D. R., Foulkes, W. D., Maehle, L., Moller, P., Eeles, R., Easton, D., Badzioch, M. D., Whittemore, A. S., Oakley-Girvan, I., Hsieh, C.-L., et. al., International Consortium for Prostate Cancer Genetics.  
		Compelling evidence for a prostate cancer gene at 22q12.3 by the International Consortium for Prostate Cancer Genetics.  
		Hum. Mol . Genet.  2007  16:1271-1278.  PMCID: PMC2653215
1C.	Jin. G., Lu, L., Cooney, K. A., Ray, A. M., Zuhlke, K. A., Lange, E. M., Cannon-Albright, L. A., Camp, N. J., Teerlink, C. C., Fitzgerald, L. M., Stanford, J. L., Wiley, K. E., Isaacs, S. D., Walsh, P. C., Foulkes, W. D., Giles, G. G., Hopper, J. L., Severi, G., Eeles, R., Easton, D., Kote-Jarai, Z., Guy, M., Rinckleb, A., Maier, C., Vogel, W., Cancel-Tassin, G., Egrot, C., Cussenot, O., Thibodeau, S. N., McDonnell, S. K., Schaid, D. J., Wiklund, F., Grönberg, H., Emanuelsson, M., Whittemore, A. S., Oakley-Girvan, I., Hsieh, C.-L., et. al.; International Consortium for Prostate Cancer Genetics.
Validation of prostate cancer risk-related loci identified from genome-wide association studies using family-based association analysis: evidence from the International Consortium for Prostate Cancer Genetics (ICPCG).  
Hum. Genet.  2012  131:1095-1103.  PMCID: PMC3535428
1D. 	Teerlink, C. C., Thibodeau, S. N., McDonnell, S. K., Schaid, D. J., Rinckleb, A., Maier, C., Vogel, W., Cancel-Tassin, G., Egrot, C., Cussenot, O., Foulkes, W. D., Giles, G. G., Hopper, J. L., Severi, G., Eeles, R., Easton, D., Kote-Jarai, Z., Guy, M., Cooney, K. A., Ray, A. M., Zuhlke, K. A., Lange, E. M., Fitzgerald, L. M., Stanford, J. L., Ostrander, E. A., Wiley, K. E., Isaacs, S. D., Walsh, P. C., Isaacs, W. B., Wahlfors, T., Tammela, T., Schleutker, J., Wiklund, F., Grönberg, H., Emanuelsson, M., Carpten, J., Bailey-Wilson, J., Whittemore, A. S., Oakley-Girvan, I., Hsieh, C.-L., et. al.; International Consortium for Prostate Cancer Genetics, Camp, N. J., and Cannon-Albright, L. A.
Association analysis of 9,560 prostate cancer cases from the International Consortium of Prostate Cancer Genetics confirms the role of reported prostate cancer associated SNPs for familial disease.Hum. Genet.  2014  133:347-356.  PMCID: PMC3945961

2. 	Function and mechanism of DNA methylation and how it is related to chromatin structure: 
CpG methylation of DNA has been shown to be fundamentally important in genetic imprinting, cancer, and mammalian development.  I developed a genetic system using EBV-based stable episomes to dissect the impact of DNA methylation on gene regulation and histone modification in human cells. My laboratory published many novel findings regarding how DNA methylation impacts transcription, how protein-DNA interaction can lead to demethylation, and how DNA binding proteins can protect DNA sites from de novo methylation (ref. 2A).  We were the first to provide evidence for the in vivo activity of the two de novo methyltransferases, Dnmt3a and Dnmt3b.  We described the biochemical characteristics and site preferences of Dnmt3a in vitro.  We also demonstrated that Dnmt3b mutations found in ICF patients lose enzymatic activity in vivo.  A gene, Dnmt3L, resembling the N-terminus of Dnmt3b, was found to be critical for genetic imprinting.  We were the first to show that this protein stimulates the activity of Dnmt3a in vivo.  In a collaborative study, we established the function of Dnmt2, a protein with methyltranferase homology, to be a tRNA methylase. We showed that the impact of DNA methylation on histone modification is a local effect.  We demonstrated that methylated DNA is not associated with acetylated histones or dimethylated histone H3 at lysine 4 (H3K4me2) (ref. 2B).  We also found that transcriptional activity influences the presence of trimethylated histone H3 at lysine 4 (ref. 2C).  We established experimentally that DNA methylation and demethylation is a dynamic process (ref. 2D).  
2A.	Lin, I. G. and Hsieh, C.-L. 
	Chromosomal DNA demethylation specified by protein binding. 
	EMBO Rep.  2001  2:108-112.  PMCID: PMC1083819
2B.Okitsu, C. Y. and Hsieh, C.-L.  
	DNA methylation dictates histone H3K4 methylation.  
	Mol. Cell. Biol.  2007  27:2746-2757.  PMCID: PMC1899905   
2C.Okitsu, C. Y., Hsieh, J. C., and Hsieh, C.-L.  
	Transcriptional activity affects the H3K4me3 level and distribution in the coding region.  
	Mol. Cell. Biol.  2010  30:2933-2946.   PMCID: PMC2876678 
2D.Tsai, A. G., Chen, D. M., Lin, M., Hsieh, J. C., Okitsu, C. Y., Taghva, A., Shibata, D., and Hsieh, C.-L.  
Heterogeneity and randomness of DNA methylation patterns in human embryonic stem cells.  
DNA Cell Biol.  2012  31:893-907.  PMID: 22277069  

3. 	Mechanism of recurring chromosomal translocations:
Our current model for recurring chromosomal translocation in B cells is that fragile zones become hypomethylated prior to the pre-B cell stage during differentiation.  Then DNA in these fragile zones becomes single-stranded, thus making it a target of AID, which is a cytidine deaminase that only acts on single-stranded DNA.  The sporadic DNA methylation sites that remain within the fragile zones cause poor repair if AID acts on them, and this makes these sites more prone to DSBs.  The long-term focus of this project is to elucidate the mechanistic basis of chromosomal translocations during B-cell development that leads to lymphoid malignances in humans.
3A.Raghavan, S. C., Swanson, P. C., Wu, X., Hsieh, C.-L., and Lieber, M. R. 
	A non-B-DNA structure at the Bcl-2 major breakpoint region is cleaved by the RAG complex.
 	Nature  2004  428:88-93.  PMID: 14999286
3B. Tsai, A. G., Lu, H., Raghavan, S. C., Muschen, M., Hsieh, C.-L., and Lieber, M. R.  
	Human chromosomal translocations at CpG sites and a theoretical basis for their lineage and stage specificity.
	Cell  2008  135:1130-1142.  PMCID: PMC2642632
3C.	Cui, X., Lu, Z., Kurosawa, A., Klemm, L., Bagshaw, A., Tsai, A. G., Gemmell, N., Muschen, M., Adachi, 
	N., Hsieh, C.-L., and Lieber, M. R.  
	Both CpG methylation and AID are required for the fragility of the human Bcl-2 major breakpoint region: implications for the timing of the breaks in the t(14;18).  
	Mol. Cell. Biol.  2013  33:947-957.  PMCID: PMC3623081 (cover article)
3D. Lu, Z., Lieber, M. R., Tsai, A. G., Pardo, C. E., Muschen, M. M., Kladde, M. P., and Hsieh C.-L. 
Human lymphoid translocation fragile zones are hypomethylated and have accessible chromatin.  
Mol. Cell. Biol.  2015.  In press

4. Aging due to DNA damages:
The accumulation of random mutations in the nuclear and mitochondrial genomes of each cell contributes to the loss of full function of that cell and the accumulated effect from a population of cells in the tissue or organ can lead to deviation from the normal state of the tissue or organ.  Therefore, DNA mutation accumulation over time plays a critical role in both aging and cancer in humans.  With collaborators, we have documented the first evidence of mutation accumulation within human cells without the confounding effects of cells being maintained or selected in culture (ref. 4A).
4A.Hsieh, J. C., VanDenBerg, D., Kang, H., Hsieh, C.-L., and Lieber, M. R.  
Large chromosome deletions, duplications, and gene conversion events accumulate with age in normal human colon crypts.  
	Aging Cell  2013  12:269-279.  PMID: 23425690 (cover article)
4B.Okitsu, C. Y., Van Den Berg, D. J., Lieber, M. R., and Hsieh, C.-L.
	Reproducibility and reliability of SNP analysis using human cellular DNA at or near nanogram levels.
	BMC Res Notes  2013  6:515.  PMCID: PMC4029319
4C.	Han, L., Masani, S., Hsieh, C.-L., and Yu, K.
	DNA ligase I is not essential for mammalian cell viability	
	Cell Rep.  2014  7:316-320.  PMID: 24726358

5. 	Mitochondrial biology:
My interest in mitochondrial genome dated back to graduate school using mitochondrial and nuclear polymorphisms to study gene admixture in American Blacks (ref. 5A).  Recently, I have clearly demonstrated the absence of DNA methylation in human mitochondrial DNA using multiple methods (ref. 5B).  This is conclusion is of critical importance because it rules out DNA methylation directly controlling mitochondrial biology.  We have also been working on other aspects of mitochondrial biology including mitochondrial DNA replication.  We have evidence that mitochondrial replication is asymmetrical with a portion of the H-strand outside of D-loop being single-stranded during replication. 
5A.Hsieh, C.-L. and Sutton, H.E.
Mitochondrial and nuclear variants in a U.S. black population: origins of a hybrid population.
Ann Hum Genet.  1992  56:105-12.  PMID: 1354429
5B.	Hong, E. E., Okitsu, C. Y., Smith, A.D., and Hsieh, C.-L.  
Regionally-specific and genome-wide analyses conclusively demonstrate the absence of CpG methylation       in human mitochondrial DNA.  
Mol. Cell. Biol.  2013  33:2683-2690.  PMCID: PMC3700126  (Spotlight article)
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