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A. Personal Statement

We have a strong research interest in chromatin biology and epigenetics, particularly how histone-modifying enzymes regulate fundamental cellular processes.  Our research mainly focuses on characterization of how histone modifying enzymes regulate the epigenomic landscape in cells and how epigenetic perturbation impacts cell fate commitment and plasticity. Our contributions include purification and reconstitution of a fully active MLL1 complex, structural-functional studies of the MLL1 complex, structure-based rational development of the first-in-class MLL1 inhibitors as well as characterization of unique functions of MLL1 in stem cells. We have published over 90 papers including over 20 papers in high impact journals i.e. Cell, Cancer Cell, Molecular Cell, Cell Stem Cell and Nature, demonstrating a proven record of success. In the past several years, I have served as a regular reviewer for the NIH MGA study section and the American Cancer Society DMC study section. I have also served as an ad hoc reviewer for multiple NCI PO1, special emphasis panels as well as foundations such as NSF and LLS. I am currently on the editorial boards of Journal of Biological Chemistry and Molecular Cancer Research.
B. POSITIONS AND HONORS:

Positions and Employment:
10/2006-8/2012
Assistant Professor of Pathology and Biological Chemistry, University of Michigan
9/2012-8/2017
Associate Professor of Pathology and Biological Chemistry, University of Michigan 

9/2017-
Professor of Pathology and Biological Chemistry, University of Michigan
Professional Membership and services (selected):

2006-
Member, American Association of Cancer Research

2006-
Member, American Chemical Society

2013
NIH Target I special emphasis panel (ZES1 LWJ-D TG)

2013
NIH special emphasis panel ZRG1 BST-N (50) R 

2013
NIH MGA study session, ad-hoc 
2015-2019
Member, MGA study section, NIH

2016-2019
Member, DMC study section, ACS 

2017
Reviewer, NCI Program Project I (P01) ZCA1 RPRB-F (O1) P 

2017
Reviewer, Leukemia and Lymphoma Society TRP grant
2018-2019
NCI U54 Center grant on pediatric fusion onco-proteins 
2018-2019
Bloodwise, UK

2019
AAAS international grant review, 2019

2019-2021
AACR-CRUK transatlantic postdoctoral fellowship

2019
Mail-in Reviewer, NIH Director’s New Innovator Award (DP2)
Editorial Boards

2011-2013
Associate Member, Editorial Board, Journal of Clinical & Experimental Pathology

2013-
Member, Editorial Board, Molecular Cancer Research, AACR
2016-2021
Member, Editorial Board, Journal of Biological Chemistry, ASBMB

Honors:

2004-2007 
The Irvington Institute for Immunological Research Fellowship
2007


Biomedical Science Scholar, University of Michigan

2010


American Cancer Society RSG Award
2010


AACR Gertrude B. Elion Cancer Research Award
2011


Stand Up to Cancer IRG Award
2012
Leukemia & Lymphoma Society Scholar Award
2014
Dean’s Award in Basic Science, University of Michigan
2014
Excellence in Research, University of Michigan
C. Contribution to Science 
1. One major focus is biochemical characterization of histone methyltransferase MLL1. We have purified and rigorously defined the mammalian MLL1 complex, reconstituted its H3K4me activity using purified factors and collaboratively solved the crystal structures of the MLL1 and MLL3 core complexes as well as cryo-EM structure of the MLL1-NCP complex. Our studies have provided novel insights on the unique biochemical property of the MLL1 complex on chromatin and how its enzymatic activity is regulated. These work directly lead to the development of the first small molecule inhibitor that specifically blocks MLL1 methyltransferase activity. 

a. Dou Y, Milne TA, Tackett AJ, Smith ER, Fukuda A, Wysocka J, Allis CD, Chait BT, Hess JL, Roeder RG: Physical association and coordinate function of the H3 K4 methyltransferase MLL1 and the H4 K16 acetyltransferase MOF. Cell, 121(6): 873-885, 2005. PM15960975

b. Cao F, Townsend EC, Karatas H, Xu J, Li L, Lee S, Liu L, Chen Y, Ouillette P, Zhu J, Hess JL, Atadja P, Lei M, Qin ZS, Malek S, Wang S*, Dou Y*: Targeting MLL1 H3K4 methyltransferase activity in mixed-lineage leukemia. Molecular cell, 53 (2), 247-61, 2014. PM24389101. *co-correspondence.
c. Li Y, Han J, Zhang Y, Cao F, Liu C, Li S, Wu J, Hu C, Wang Y, Shuai, J, Chen J, Cao L, Li D, Shi P, Tian C, Zhang J, Dou Y, Li Guo, Chen Y and Lei M. Structural basis for activity regulation of MLL family methyltransferases. Nature, 530: 447-452, 2016. doi:10.1038/nature16952
d. Park SH, Ayoub A, Lee YT, Xu J, Kim H, Zhang W, Zhang B, An S, Zhang Y, Cianfrocco MA, Su M, Dou Y * , and Cho US*. Cryo-EM structure of the human Mixed Lineage Leukemia-1 complex bound to the nucleosome. Nature Communication, 10(1): 5540. doi: 10.1038/s41467-019-13550-2, 2019. *Co-correspondence.
2. The second major focus is to understand the molecular basis of malignant transformation as the result of HOXA9 overexpression as well as the role of MLL family enzymes and PRDM16 in this process. The mechanistic studies paved the way for identification of novel therapeutic targets in AML with poor prognosis. We have shown that targeting the MLL1 complex by small molecule inhibitors and biologics is a valid strategy for inhibiting HOXA9high leukemia. 
a. Gupta A, Xu J, Lee S, Kurosawa K, Werner M, Koide A, Ruthenburg AJ, Dou Y* and Koide S*. Facile target validation in an animal model using monobodies. Nature Chemical Biology, in press. *co-correspondence.
b. Sun Y, Miao H, Mao F, Zou Z, Zhou B, Cai S, Ge K, Dressler G, Levine RL, Armstrong SA, Dou Y * and Hess JL*. HOXA9 reprograms the enhancer landscape during leukemic transformation. Cancer Cell, https://doi.org/10.1016/j.ccell.2018.08.018. *co-correspondence.
c. Zhou B, Wang J, Lee SY, Xiong J, Bhanu N, Guo Q, Ma P, Sun Y, Rao RC, Garcia BA, Hess JL and Dou Y. PRDM16 suppresses MLL leukemia via intrinsic histone methyltransferase activity. Molecular Cell, 62, 222–236, 2016. PM27151440.

d. Cao F, Townsend EC, Karatas H, Xu J, Li L, Lee S, Liu L, Chen Y, Ouillette P, Zhu J, Hess JL, Atadja P, Lei M, Qin ZS, Malek S, Wang S*, Dou Y*: Targeting MLL1 H3K4 methyltransferase activity in mixed-lineage leukemia. Molecular cell, 53 (2), 247-61, 2014. PM24389101. *co-correspondence.
e. Rao, RC and Dou Y. Hijacked in cancer: the MLL/KMT2 family of methyltransferases. Nature Review in Cancer, Vol 15, 334-346, 2015. PM25998713.
3. The third major focus is to understand epigenetic regulation in cell fate determination in stem cells. We found that histone acetyltransferase MOF is important in ESC self-renewal via regulating the core transcription network and maintaining active chromatin structures. We found that histone modifications restrict cell fate plasticity and thus, preventing cell fate reversal in development. 
a. Li X, Li L, Pandey R, Byun JS, Gardner K, Qin Z, Dou Y: The histone acetyltransferase MOF is a key regulator of the embryonic stem cell core transcriptional network. Cell Stem Cell, 11(2): 163-178, 2012. PM22862943
Selected as ‘Issue Highlight’ and previewed by Cell Stem Cell, 11(6): 139-140.
b. Zhang H, Gayen S, Xiong J, Zhou B, Shanmugam AK, Sun Y, Karatas H, Liu L, Rao RC, Wang S, Nesvizhskii AI, Kalantry S and Dou Y: MLL1 inhibition reprograms epiblast stem cells to naïve pluripotency. Cell Stem Cell, 18(4): 481-494, 2016. PM26996599.
4. The fourth major focus is biochemical characterization of the mammalian histone acetyltransferase MOF (also called MYST1 or HAT8). We have identified two mammalian MOF complexes, a canonical MOF complex related to the Drosophila dosage compensation MSL complex and a non-canonical MOF-MSL1v1 complex. We found that the MOF-MSL1v1 complex has novel and distinct enzymatic activities from the MOF-MSL complex. We found that two MOF complexes play distinct functions in transcription regulation.
a. Li X, Wu L, Corsa CAS, Wu L and Dou Y. Two mammalian MOF complexes regulate transcription activation through distinct mechanisms. Molecular Cell, 36: 290-301(2009).
Selected as ‘Issue Highlight’ and previewed by Molecular Cell, 36 (2) 174-175, 2009.
b. Li X, Corsa CAS, Pan PW, Wu L, Ferguson D, Yu X, Min J, Dou Y. MOF and H4 K16 acetylation play important roles in DNA damage repair by modulating recruitment of DNA damage repair protein Mdc1. Mol Cell Biol., 30(22): 5335-47 (2010).
c. Wu L, Zee BM, Wang Y, Garcia BA, Dou Y: The RING Finger Protein MSL2 in the MOF Complex Is an E3 Ubiquitin Ligase for H2B K34 and Is Involved in Crosstalk with H3 K4 and K79 Methylation. Molecular Cell, 43(1): 132-144, 2011. 
Selected as ‘Issue Highlight’ and previewed by Molecular Cell, 43 (1), 5-7, 2009.
d. Wu L, Li L, Qin Z and Dou Y: MSL2 mediated H2B K34 ubiquitylation promotes RNA Pol II processivity through regulating PAF1 and pTEFb pathways. Molecular Cell, 54 (6), 920-931, 2014. 
5. We have extensive ongoing collaborations in broad areas of immunology, cancer biology and hematology. Here are some representative collaborative publications in the past three years.
a. Wang W, Kryczek I, Dosta Ll, Lin H, Tan L, Zhao L, Lu F, Wei S, Maj T, Peng D, He G, Vatan L, Szeliga W, Kuick R, Kotarski J, Tarkowski R, Dou Y, Rattan R, Munkarah A, Liu JR, and Zou W. Effector T cells abrogate stroma-mediated chemoresistance in ovarian cancer. Cell 165(5), 1092-1105, 2016.

b. Luo H, Shenoy AK, Li X, Jin Y, Jin, Cai Q, Tang M, Liu Y, Chen H, Reisman D, Wu L, Seto E, Qiu Y, Dou Y, Casero Jr. RA, Lu J. MOF acetylates the histone demethylase LSD1 to suppress epithelial-to-mesenchymal transition. Cell Report, 15(12), 2665-78, 2016.
c. Peng D, Kryczek I, Nagarsheth N, Zhao L, Wei S, Wang W, Sun Y, Zhao E, Vatan L, Szeliga W, Kotarski J, Tarkowski R, Dou Y, Cho K, Hensley-Alford S, Munkarah A, Liu R, Zou W. Epigenetic silencing of TH1-type chemokines shapes tumor immunity and immunotherapy. Nature, 527(7577): 249-53. doi: 10.1038/nature15520, 2015. 
d. Jones M, Chase J, Brinkmeier M, Xu J, Weinberg DN, Schira J, Friedman A, Malek S, Grembecka J, Cierpicki T, Dou Y, Camper SA and Maillard I. Ash1L controls quiescence and self-renewal potential in hematopoietic stem cells, J. Clinical. Investigation, 125 (5), 2007-2020, 2015.
List of Publication Work in Pubmed:

http://www.ncbi.nlm.nih.gov/pubmed/?term=Yali+Dou
D. Major Research Supports
R01 NS100156











09/01/2016-08/31/2021
PRDM16 function in neural development


Role: PI 

Goal: Examine the novel function of the histone methylation activity of PRDM16 in neurogenesis

R01 CA 232263 











02/01/2019 - 01/31/2024






Enhancer Dysregulation in AML
Role: PI
Goal: To characterize how HOXA9 overexpression alters the enhancer landscapes in normal hematopoietic cells that lead to malignant transformation

R01 GM082856  











4/2009-09/2024 

Epigenetic regulation of transcription by MLL1

Role: PI
Goal: To characterize the function of MLL1 in transcription regulation and stem cell fate 

R01 CA250329











4/1/2020-03/31/2025


  Structural insights into the MLL core complexes 
Role: Contacting PI (PIs: Dou, Cho, Su)







Goal: To determine the role of ASH2L in regulation of histone methylation

R01 NS 101597 01 A1 (Bielas)







12/15/2017 - 11/30/2022

  
Role of histone ubiquitination in neurodevelopment and disease

Role: Co-I

R01 HD095463-01A1 (Kalantry)







07/05/2018 – 04/30/2023

  
Investigating novel modes of epigenetic regulation through the Polycomb Group 
Role: Co-I

R01 GM 101171 06 (Lombard)







08/01/2018 – 04/30/2022


Regulation of one carbon metabolism and epigenetics by SIRT5

Role: Co-I
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