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Education    

 
1992 - 1996  National Taiwan University  B. Sc. 
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2000 - 2002  
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2004 – Present   
Assistant Professor, Department of Biochemistry 
National University of Singapore 

 
 

Our research aims to understand the molecular mechanisms of cancer development and to 
search for novel therapeutic targets. In the past few years, we focused on the investigation of 
the biological functions of a novel MLL/trithorax gene member, Mixed Lineage Leukemia-5 
(MLL5) which is located at the locus frequently associated with myeloid malignancy. Emerging 
evidences suggest that MLL5 has important functions in hematopoiesis, chromatin regulation 
and cell cycle machinery network.  

RESEARCH 

 
1. Role of MLL5 in cell cycle regulation 

 
(a) Phosphorylation Mitotic regulatory: We demonstrated a cell cycle-dependent 
phosphorylation regulation of MLL5 by Cdc2, and showed that the mitotic phosphorylation of 
MLL5 regulates its sub-cellular distribution and is required for mitotic progression (Liu et al., 
2010, JBC). It is the first report on the influence of phosphorylation modification of MLL family 
protein influences its cell cycle regulatory function. Since MLL protein family are involved in 
epigenetic regulation through the histone modification, this study also enlightens us to explore 



the implication of such phosphorylation regulation on the potential histone methyltransferase 
activity of MLL5 in epigenetic control of the cell cycle.    
 
(b) MLL5 as a novel negative regulator of p53: We have previously demonstrated that over-
expression or knockdown of MLL5 leads to cell cycle arrest at both G1/S and G2/M phases 
(Deng et al., 2004 PNAS; Cheng et al., 2008; IJBCB). Recently, we demonstrated a new role of 
MLL5 as a cellular determinant of camptothecin, which degrades MLL5 in actively replicating 
cells and thereby stabilizes p53 through Ser392 phosphorylation (Cheng et al., 2011, accepted 
in Oncogene). Our findings shed light on a role of MLL5 in the antitumor activity of 
camptothecin, and provide novel insights into the regulation of tumor suppressor p53 by MLL5.  
 
(c) MLL5 and genomic Instability: Most tumor cells are characterized by increased genomic 
instability and chromosome segregation defects, often associated with centrosome 
hyperamplification mitotic multipolarity. We found that knockdown of MLL5 resulted in multipolar 
spindles and cytokinesis defects. In addition, we identified that the central domain of MLL5 was 
able to interact with the mitotic kinase Plk1, a highly conserved Ser/Thr kinase that is required 
for bipolarity at cell division. Therefore, MLL5 may have important roles in mitotic centrosome 
formation, spindle integrity and genomic stability (Liu et al., 2011; in preparation for Current 
Biology). 
 
2. Characterization of a novel isoform of MLL5 as a potential therapeutic target for 
cervical cancer. 
Human papillomavirus (HPV) infection accounts for over 99% of cervical cancers, molecular-
targeting therapy of cervical cancer with siRNA against HPV oncogenes E6 and E7 is viewed 
with hope. We have recently identified a novel MLL5 isoform being exclusively present in 
HPV16/18-positive cervical cancer cells. Interaction of MLL5β with AP-1 located in the long 
control region of HPV18, activates E6/E7 transcription. Knockdown of MLL5β down-regulates 
both E6 and E7 oncogenes, resulting in the p53 restoration and the reduction in Rb 
phosphorylation (Yew et al., 2011 submitted to EMBO J). So far, there are no published works 
linking MLL5 to the pathogenesis of cervical cancer. The finding described here will initiate a 
novel research direction for MLL5 in cancer biology, where it will provide potential therapy for 
cervical cancer treatment 
 
3. Generation of Mll5 knockout animal model. 
In order to confirm our cellular finding in a more physiological relevant system, we have 
established Mll5-deficient animal models. To begin with we generated a zebrafish system with 
the collaboration with Dr Vladimir Korzh (IMCB, Singapore) and Dr Yun-Jin Jiang (NHRI, 
Taiwan) to study MLL5 functions in vivo. We have found the developmental role of zebrafish 
Mll5 in myogenesis and photoreceptor formation. (Wang et al., 2011; Cheng et al., 2011, in 
preparation). In addition, we have generated the Mll5 knockdown mice model. We constructed 
a targeting vector with loxP-flanked exons 4 of Mll5. Deletion of exon 4 results in a frame-shift 
mutation, leading to only a 55-amino acid truncated fragment (full-length: 1858 amino-acid). We 
have successfully generated both Mll5+/- and Mll5-/- mice and are examining their phenotypes.  

 
In addition to our main research activity on biological functions of MLL5, we also participate in a 
multi-disciplinary collaborative research programme for the biological function of 
gasotransmitter, H2S. We have demonstrated the structural and function of human 
cystathionine-gamma-lyase (CSE) on H2S production (Sun et al., 2009, JBC; Huang et al., 
2010, JMB). We are currently assessing the anti-proliferating effects of a slow-releasing H2S 
drug on various cancer cells and are investigating the molecular mechanism for the killing 
effects (Lee et al., 2011, submitted to Cancer Research) 
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Invited Oral Presentation 
 Deng LW, "Mixed Lineage Leukemia 5 in the regulation of mitotic progression and genomic 

integrity". Research Seminar in Faculty of Medical and Health Sciences (2010). Auckland: 
Department of Obstetrics and Gynaecology, University of Auckland. (Obstetrics and 
Gynaecology Special Research Seminar, 26 May 2010, Auckland City Hospital, Park Rd, 
Grafton, Acukland, New Zealand) 

 Deng LW, "Mixed Lineage Leukemia 5 in the regulation of mitotic progression and genomic 
integrity". UC Davis Cancer Center-Cencer Biology Research Seminar (2010). Sacramento: 
UC Davis Cancer Cener. (Cancer Biology Research Seminar, 29 Apr 2010, UV Davis 
Cancer Center, Sacramento, United States) 

 Deng LW. Mixed Lineage Leukemia 5 (MLL5) in Mitotic Regulation (2008). Conférences 
Jacques Monod: Biological responses to DNA damage, Center National De La Recherche 
Scientifique, CNRS Oct 11 – 15, Roscoff,  France 

 Deng LW, MLL5 protein forms intranuclear foci and overexpression inhibits cell cycle 
progression (2005). 11th East Asia Biomedical Research Symposium Dec 12 – 15, Taipei, 
Taiwan. 

 
 
Research Grants 
 Regulation of MLL5 protein in response to DNA damage     

NUS (start-up) 01.01.2004 to 31.03.2005  $50,000  
 Investigation of the associations of MLL5 with BRG1 on cell cycle regulation and 

transcriptional activation  
ARF       10.12.2005 to 31.12.2008  $150,000 

 Elucidation of the roles of a novel protein MLL5 in cell cycle regulation and tumor 
suppression  
BMRC  01.02.2006 to 30.06.2009  $307,400 

 Investigation of the molecular mechanism of MLL5 in response to UV irradiation  
MOE  01.06.2007 to 30.05.2010  $497,080 

 Roles of mll5 in zebrafish hematopoiesis  
NMRC-EDG 01.03.2007 to 28.02.2011  $194,000  

 Molecular basis of age-associated deficiency in cystathione-gamma-lyase in human lens 
epithelial cells: relevance in senile cataractogenesis  
NUS  01.09.2010 to 31.08.2012  $20,000 

 Function of Mixed Lineage Leukemia 5 in Mitotic Spindle Integrity and Genomic Stability 
ARF       01.04.2011 to 31.03.2014  $158,950 

 
 

 
TEACHING 

Modules 
 LSM1101 - Biochemistry of Biomolecules (conducted every Sem, student intake > 250) 
 LSM2201 - Experimental Biochemistry Practical (conducted in Sem I) 
 MD1140  - Introduction to Health & Disease (conducted in Sem I, student intake > 250) 
 MD5214  - Research Skills (conducted in Sem I)   
 LSM3231  - Protein Structure and Function   
 
Research students supervised:  
 



 
Undergraduate students (UROPS-Year 3; Honors-Year 4 students): 

Chee Weijie Kenny   UROPS   AY2004/2005 
Cheng Fei   UROPS   AY2004/2005 
Huang Shu Fen (co-sup) UROPS  AY2005/2006 
Cheng Fei    Honors    AY2005/2006 
I Fon Bambang   Honors   AY2005/2006  
Huang Shu Fen (co-sup) Honors   AY2006/2007 
Chan Wai Keong  UROPS  AY2006/2007 
Tang Qian Qiao  UROPS  AY2006/2007 
Zhou Shun Hui   Honors   AY2006/2007 
Chew Junfang   Honors   AY2006/2007 
Chan Wai Keong  Honors   AY2007/2008 
Lee Pei    Honors   AY2007/2008  
Lee Huoy Fen   Honors   AY2008/2009 
Ho Caifeng Jolene  Honors   AY2008/2009 
Lee Zheng Wei  Honors   AY2009/2010 
Low Yi Lian   Honors   AY2009/2010 
 

 
Postgraduate Students: 

Chen Minghui (co-sup) MSc   AY2006/2009 
-Thesis title: Mechanism of hydrogen sulphidemediated signaling cascade through N-methyl-D-
aspartate receptors 

 
Huang Shu Fen (co-sup) MSc   AY2007/2009 
-Thesis Title: Functional and Inhibitory Studies on CSE 

 
Cheng Fei   PhD   AY2007- present 
-Thesis to be submitted in June 2011 

 
Liu Jie    PhD   AY2007- present 
-Thesis to be submitted in Dec 2011 

 
Lee Pei   MSc    AY2008- present 
Yew Chow Wenn  MSc   AY2008- present 
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