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会议日程 	  

Agenda	  
Thursday	  May	  22th	  

8:30-‐9:10	   Opening	  Remarks	  and	  Ceremony	  for	  the	  Chair	  Professor	  Team	  
9:10-‐10:30	   Session	  1.	  Chair:	  Xuegong	  Zhang	  
9:10-‐9:50	   Michael	  Waterman	  (USC	  and	  Tsinghua	  University)	  

Talk	  title:	  Local	  Sequence	  Comparison	  Using	  Word	  Counts	  
9:50-‐10:30	   Jun	  Liu	  (Harvard	  University	  and	  Tsinghua	  University)	  

Talk	  Title:	  Detecting	  Relationships	  Beyond	  Linear	  Regression	  
10:30-‐10:50	   Tea	  break	  
10:50-‐12:10	   Session	  2.	  Chair:	  Michael	  Q.	  Zhang	  
10:50-‐11:30	   Shao	  Li	  (Tsinghua	  University)	  

Title:	  Network	  pharmacology:	  methods	  and	  applications	  in	  
traditional	  Chinese	  medicine	  

11:30-‐12:10	   Cheng	  Li	  (Peking	  University)	  
Title:	  Co-‐expression	  and	  network	  motif	  models	  of	  cancer	  
expression	  profiles	  

12:10-‐14:00	   Lunch	  break	  
14:00-‐15:20	   Session	  3.	  Chair:	  Ting	  Chen	  
14:00-‐14:40	   Fengzhu	  Sun	  (USC	  &	  Tsinghua	  University)	  	  	  	  	  

Talk	  Title:	  Markovian	  Inference	  for	  Molecular	  Sequences	  Using	  
NGS	  Data	  

14:40-‐15:20	   Haiyan	  Huang	  (UC	  Berkeley)	  
Talk	  title:	  New	  gene	  coexpression	  measures	  using	  combinatoric	  
statistics	  

15:20-‐15:40	   Tea	  break	  
15:40-‐17:00	   Session	  4.	  Chair:	  Shao	  Li	  
15:40-‐16:20	   Li	  Jin	  (Fudan	  University)	  



Talk	  Title:	  Identification of introgressive segments of archaic 
hominins	   	  

16:20-‐17:00	   Jin	  Gu	  (Tsinghua	  University)	  
Talk	  title:	  Integrative	  analysis	  of	  the	  miRNA	  regulatory	  networks	  
in	  cancer	  

May	  23th	  (Friday)	  
9:00-‐10:20	   Session	  5.	  Chair:	  Jin	  Gu	  
9:00-‐9:40	   Wei	  Wang	  (UCSD)	  

Talk	  title:	  Deciphering	  the	  epigenomic	  regulation	  
9:40-‐10:20	   Yi	  Xing	  (UCLA)	  

Talk	  title:	  Elucidate	  transcriptome	  isoform	  complexity	  using	  
massive	  RNA-‐seq	  data	  

10:20-‐10:50	   Tea	  break	  
10:50-‐12:10	   Session	  6.	  Chair:	  Rui	  Jiang	  
10:50-‐11:30	   Leonidas	  Bleris	  (The	  University	  of	  Texas	  at	  Dallas)	  

Talk	  title:	  Genome	  editing	  tools	  for	  discovery	  and	  therapeutic	  
applications	  

11:30-‐12:10	   Zhen	  Xie	  (Tsinghua	  University)	  
Talk	  title:	  Modular	  construction	  of	  synthetic	  circuits	  using	  TALE	  
transcriptional	  repressors	  in	  mammalian	  cells	  

12:10-‐14:00	   Lunch	  Break	  
14:00-‐15:20	   Session	  7.	  Chair:	  Zhen	  Xie	  
14:00-‐14:40	   Hongyu	  Zhao	  (Yale	  University)	  

Talk	  title:	  Inferring	  Drug	  Pathway	  Associations	  Through	  Joint	  
Analysis	  of	  Diverse	  High	  Throughput	  Data	  Sets	  

14:40-‐15:20	   Xiaowo	  Wang	  (Tsinghua	  University)	  
Talk	  title:	  Quantitative	  modeling	  of	  microRNA	  regulation	  

15:20-‐15:40	   Tea	  Break	  
15:40-‐17:00	   Session	  8.	  Chair:	  Xiaowo	  Wang	  
15:40-‐16:20	   Hongkai	  Ji	  (Johns	  Hopkins	  University)	  

Talk	  title:	  Big	  Data	  Methods	  for	  Dissecting	  Variations	  in	  
High-‐throughput	  Genomic	  Data	  

16:20-‐17:00	   Kin	  Fai	  Au	  (University	  of	  Iowa)	  
Talk	  title:	  Gene	  Isoform	  Identification	  of	  Human	  ESC	  
Transcriptome	  by	  Second/Third	  Generation	  Sequencing	  

17:00-‐17:10	   Closing	  
	  



Local Sequence Comparison Using Word Counts 
 
Michael Waterman  
 
Molecular and Computational Biology, University of Southern California, Los Angeles; and 
TNLIST/ Department of Automation, Tsinghua University, Beijing, P.R. china 
 
Abstract: Recently word count statistics have received attention due to their computational 
efficiency. Those statistics are for entire sequences. Local alignment-free sequence comparison 
arises in the context of identifying similar segments of sequences that may not be alignable in the 
traditional sense. The obvious algorithm is quadratic in time rather than liner. We propose a 
randomized approximation algorithm that is both accurate and efficient. 
 
 



Detecting Relationships Beyond Linear Regression 
 
Jun Liu  
 
Department of Statistics, Harvard University; TNLIST, Tsinghua University 
 
Abstract: I will discuss a few recent results from my group aiming to the detection of non-linear 
dependence and interactive effects of several random variables. These approaches were all 
developed by taking a Bayesian view on the inverse-slicing idea first proposed by Ker-Chau Li. 
We will also show how these methods are applied to bioinformatics problems such as gene-set 
enrichment analysis, transcription regulation analysis, etc. 
 



Network pharmacology: methods and applications in traditional Chinese medicine  

 
Shao Li 
 
MOE Key Laboratory of Bioinformatics, TNLIST Bioinformatics Division / Center for Synthetic 
and Systems Biology, Department of Automation, Tsinghua University, Beijing, China 
 
Abstract：Traditional Chinese Medicine has a long history of viewing and treating an individual 

patient as an imbalanced system from a viewpoint of Syndrome (证), and accumulates numerous 

herbal formulae (方剂). The holistic philosophy of TCM shares a lot with the key idea of current 

systems biomedicine, and meets the requirements of overcoming complex diseases such as cancer 

in a systematic manner. To discover TCM Syndrome-based biomarkers and herbal 

formulae-derived compounds from a systems perspective and in a computational way, we 

proposed a Network Pharmacology approach that updates the research paradigm from current 

"one gene, one target, one drug" to "molecular network, network target, multi-components". For 

more than ten years, we have created a set of network-based algorithms to construct 

disease-specific molecular networks (LMMA), to prioritize disease genes (CIPHER), to predict 

drug targets (drugCIPHER), to reveal drug-gene-disease associations (comCIPHER), to screen 

active compounds and synergistic multi-compounds from herbal formulae (NIMS), and so on. By 

network analysis and subsequent clinical and experimental verifications, we identified the 

metabolism-immune network biomarkers and tongue coating microbiota biomarkers in a cohort of 

gastritis patients with Cold / Hot Syndrome, and revealed new indications and network regulation 

mechanisms for classic herbal formulae such as Liu-Wei-Di-Huang and Qing-Luo-Yin. We also 

discovered several novel bioactive compounds from these formulae. The results suggest that the 

proposed network pharmacology approach can offer bright prospects and solid supports for 

achieving the evidence-based TCM, connecting the Eastern and the Western medicines, and 

facilitating the coming systems medicine as well.  
 



Co-expression and network motif models of cancer expression profiles 
 
Cheng Li 
 
School of Life Science, Peking University, China 
 
Abstract: Each cancer patient harbors specific genomes with alterations and mutations. These 
changes often correlate with patient response and prognosis. High-throughput technologies are 
generating genome-wide data measuring cancer genomes at multiple levels such as DNA copy 
numbers, gene expression and miRNA expression. How can we form biological hypotheses about 
cancer mechanisms or treatment targets from such genomic data by using knowledge on biological 
networks? I will present our efforts in these directions.  
 



Markovian Inference for Molecular Sequences Using NGS Data 
 
Fengzhu Sun 
 
Molecular and Computational Biology, University of Southern California, Los Angeles,	  California, 
United States of America; and TNLIST/ Department of Automation, Tsinghua University, Beijing, 
P.R. china 
  
Abstract: Markov chains (MC) have been widely used to model molecular sequences and to 
determine exceptional words in these sequences. For single long sequences, efficient statistics and 
computational methods are available to estimate the order of MC for the sequences and the 
transition probability matrix. With the development of Next Generation Sequencing (NGS) 
technologies, large amounts of short read data have been generated for many different organisms. 
However, the methods for studying Markovian properties based on single long sequences cannot 
be directly used for NGS short read data. In particular, we show that the traditional Chi-square 
statistic has an approximate gamma distribution both theoretically and by simulations. We find 
that the shape parameter of the gamma distribution is related to the order of the MC model and the 
scale parameter is related to the distribution of the reads along the genome. Based on the 
theoretical results we develop several method to estimate the order of the MC based on NGS reads 
and we evaluate the methods by simulations. Finally, based on NGS data we use these statistics to 
determine the order of MC for human, mouse and two tree species whose complete genome 
sequences are unknown. 
This is a Joint work with Jie Ren, Kai Song, Minghua Deng, and Gesine Reinert 
 



New gene coexpression measures using combinatoric statistics 
 
Haiyan Huang  
 
Department of Statistics, University of California, Berkeley, USA 
 
Abstract: With the advent of high-throughput technologies making large-scale gene expression 
data readily available, gene coexpression has been a powerful and ubiquitous tool for functional 
annotation, pathway analysis, and most importantly, the reconstruction of gene regulatory 
networks. While most coexpression measures are designed to detect global bivariate associations 
between pairs of expression profiles, it is very likely that the pattern of association may change or 
only exist in a subset of the samples, especially when the samples are pooled from a diverse range 
of experiments. In this talk we propose two new gene coexpression statistics based on matching 
local patterns of gene expression ranks. We provide asymptotic analysis of their distributions and 
power, and evaluate their performance against a wide range of existing coexpression measures on 
simulated and real data. Our new statistics are fast to compute, show comparable if not better 
general performance, and have the important advantage of detecting real coexpression 
relationships that can be easily missed by other methods. 
 



Identification of introgressive segments of archaic hominins 
 
Li Jin  
 
1MOE Key Laboratory of Contemporary Anthropology, Fudan University, Shanghai, China; and 
CAS-MPG Partner Institute for Computational Biology, Shanghai Institutes for Biological 
Sciences, Chinese Academy of Science, Shanghai, China 
 
Abstract: TBD 
 



Integrative analysis of the miRNA regulatory networks in cancer 
 
Jin Gu 
 
MOE Key Laboratory of Bioinformatics, TNLIST Bioinformatics Division / Center for Synthetic 
and Systems Biology, Department of Automation, Tsinghua University, Beijing 100084, China 
 
Abstract: MiRNAs are a class of essential multi-target regulatory RNAs which play impotant 
roles in cell signaling and cellular state specification. Dys-regulations of miRNA regulatory 
networks are significantly associated with cancer initiation and progression. Several 
miRNA-based biomarkers and drugs for cancer are under development. To facilitate the 
computational analysis and experimental study of oncomiRs, we established a high-confidence 
database oncomiRDB which is a unique resource for annotating oncomiR cellular functions and 
target genes with direct experimental experiments. We are developing integrative computational 
models to analyze the miRNA regulatory networks by considering the multi-target properties of 
miRNA regulation under the cancer-specific context. The perturbed miRNA activities have 
significant impacts on the global gene networks. A network propagation model based on random 
walk and leading edge selection was proposed to infer the perturbed miRNA regulatory networks 
in cancer. We also inferred several tumor-suppressive miRNAs, miR-101, miR-124 and miR-139 
which significantly target the differential gene expression module of colorectal cancer. Functional 
assays validate that miR-139 can inhibit cell proliferation and cell cycle G1/S transition. MiR-139 
mimics directly suppressed the expression of an oncogenic transcription factor ETS1, which can 
promote cell cycle G1/S transition. According to public data, miR-139 is significantly 
downregulated in early stages of several solid tumors. These results suggest that our integrative 
analysis approach is useful to discover key oncomiR regulatory networks. To better modeling the 
oncomiR regulatory networks, more omics data should be integrated. With the increasing 
understandings of the oncomiR regulatory networks, it is possible to design artificial miRNAs 
which can better inhibit cancerous cell phenotypes. 
 



Deciphering the epigenomic regulation 
 
Wei Wang  
 
Department of Chemistry and Biochemistry, University of California, San Diego, USA; and 
Department of Cellular and Molecular Medicine, University of California, San Diego, USA 
 
Abstract: Fast development of microarray and sequencing technologies has made it modifications 
including histone modification and DNA methylation have been shown to play critical roles in 
regulating gene expression. In this talk, I will discuss how to integrate genomic and epigenomic 
data to study transcriptional regulation and understand the fundamental mechanisms. 
 



Elucidate transcriptome isoform complexity using massive RNA-seq data 
 
Yi Xing 
 
Department of Microbiology, Immunology, and Molecular Genetics, UCLA 
 
Abstract: The recent advent of the high-throughput RNA sequencing (RNA-seq) technology has 
provided a powerful tool for transcriptome-wide measurements of mRNA isoform complexity at 
an unprecedented resolution. By generating massive amounts of sequence reads from a given 
RNA sample, researchers can reveal the identity and quantify the abundance of mRNA isoforms 
across the entire transcriptome. Large consortium projects are generating RNA-seq data on tens of 
thousands of samples along with a wide variety of other genomic and phenotypic measurements. 
However, the enormous potential of these large, complex datasets cannot be fully realized without 
the development of methods for discovering patterns and generating biological insights from big 
transcriptome and genome data. In this talk, I will discuss our recent efforts in developing 
computational and statistical methods for elucidating transcriptome isoform complexity using 
massive RNA-seq datasets. 
 



Genome editing tools for discovery and therapeutic applications 
 
Leonidas Bleris  
 
Bioengineering Department, Center for Systems Biology, ElectricalEngineering Department, The 
University of Texas at Dallas, USA 
 
Abstract: Transcription activator-like effectors (TALEs) are a class of naturally occurring DNA 
binding proteins that can be engineered to introduce custom genome modifications or control gene 
expression. In this talk, we present TALE hybrids engineered to respond to endogenous signals 
and capable of controlling transgenes by applying a predetermined and tunable action at the 
single-cell level. We demonstrate the successful interface of TALEs to specific endogenous 
signals, namely hypoxia signaling and microRNAs, essentially closing the loop between cellular 
information and chromosomal transgene expression. Furthermore, we introduce, describe the 
assembly, and demonstrate the use of comprehensive and versatile TALE libraries. To verify the 
functionality in assays, we applied an 11-mer library in yeast-one-hybrid screens to discover 
TALEs that activate human SCN9A and miR-34b respectively. Additionally, we performed a 
genome-wide screen to reveal genes that confer cycloheximide resistance in yeast. 
 
 



Modular construction of synthetic circuits using TALE transcriptional repressors in 
mammalian cells 
 
Zhen Xie 
 
MOE Key Laboratory of Bioinformatics, TNLIST Bioinformatics Division / Center for Synthetic 
and Systems Biology, Department of Automation, Tsinghua University, Beijing 100084, China 
 
Abstract: An important goal of synthetic biology is the rational design and predictable 
implementation of synthetic gene circuits using standardized and interchangeable 
parts. However, engineering of complex circuits in mammalian cells is currently limited by 
the availability of well-characterized, fast-responding, and orthogonal transcriptional repressors. 
Here, we introduce a library of 26 orthogonal and reversible transcription activator-like 
effector repressors (TALERs) that bind newly designed hybrid promoters and exert transcriptional 
repression through steric hindrance of key transcriptional initiation elements. We demonstrate that 
using the input-output transfer curves of our TALERs enables accurate prediction of the behavior 
of modularly assembled TALER cascade and switch circuits. We also show that TALER switches 
employing feedback regulation exhibit improved accuracy for microRNA-based cancer cell 
classification. Our TALER library is a valuable toolkit for modular engineering of synthetic 
circuits, enabling programmable manipulation of mammalian cells and helping elucidate design 
principles of coupled transcriptional and microRNA-mediated post-transcriptional regulation. 
 



Inferring Drug Pathway Associations Through Joint Analysis of Diverse High Throughput 
Data Sets 
 
Hongyu Zhao  
 
Department of Biostatistics, Yale School of Public Health, USA 
 
 Abstract: Pathway-based drug discovery considers the therapeutic effects of compounds in the 
global physiological environment. Because the target pathways and mechanism of action for many 
compounds are still unknown, and there are also some unexpected off-target effects, the inference 
of drug-pathway associations is a crucial step to fully realize the potential of system-based 
pharmacological research. Transcriptome data offer valuable information on drug pathway targets 
because the pathway activities may be reflected through gene expression levels. In this talk, we 
will introduce several sparse factor analysis models to jointly analyze the paired gene expression 
and drug sensitivity datasets measured across the same panel of samples. These models enable 
incorporation of prior knowledge regarding gene-pathway and/or drug-pathway associations to aid 
the discovery of new association relationships. The usefulness of these methods will be illustrated 
through their applications to several high throughout compound screening data sets. These 
methods also provide a general statistical framework for pathway-based integrative analysis of 
other types of -omics data. This is joint work with Haisu Ma and Cong Li.  
 



Quantitative modeling of microRNA regulation 
 
Xiaowo Wang 
 
MOE Key Laboratory of Bioinformatics, TNLIST Bioinformatics Division / Center for Synthetic 
and Systems Biology, Department of Automation, Tsinghua University, Beijing 100084, China 
 
Abstract: MicroRNAs (miRNAs) are a class of small noncoding RNA molecules, which play 
important regulatory roles in a variety of crucial biological processes. MicroRNA regulation is 
highly condition specific. It is sensitive to both the miRNA-mRNA relative abundance and the 
competitive endogenous RNA (ceRNA) effect. I will introduce our recent efforts to understand 
miRNA regulation in a quantitative way by coupling computational modeling and experiments 
with synthetic circuits. We found that miRNA mediated ceRNA effect are shaped by 
miRNA-ceRNA relative abundance, number of miRNA binding sites and binding affinity. We 
showed that fully complementary targets and seed pairing targets could have un-reciprocal 
competition with each other, which highlighted several features that could be considered to design 
better RNAi knockdown experiment.  
This is joint work with Zhen Xie. 
 
 



Big Data Methods for Dissecting Variations in High-throughput Genomic Data 
 
Hongkai Ji  
 
Department of Biostatistics, Bloomberg School of Public Health, Johns Hopkins University 
 
Abstract: Variance decomposition (e.g., ANOVA, PCA) is a fundamental tool in statistics to 
understand data structure. High-throughput genomic data have heterogeneous sources of variation. 
Some are of biological interest, and others are unwanted (e.g., lab and batch effects). Knowing the 
relative contribution of each source to the total data variance is crucial for making data-driven 
discoveries. However, when one has massive amounts of high-dimensional data with 
heterogeneous origins, analyzing variances is non-trivial. The dimension, size and heterogeneity 
of the data all pose significant challenges. Big Data Variance Decomposition (BDVD) is a new 
tool developed to solve this problem. Built upon the recently developed RUV approach, BDVD 
decomposes data into biological signals, unwanted systematic variation, and independent random 
noise. The biological signals can then be further decomposed to study variations among genomic 
loci or sample types, or correlation between different data types. The algorithm is implemented by 
incorporating techniques to handle big data. Applying BDVD to ENCODE, we show the variance 
structure of the ENCODE DNase-seq data and demonstrate that BDVD allows one to develop 
tools that better separate signals from noise in various applications.     
 
 
 



Gene Isoform Identification of Human ESC Transcriptome by Second/Third Generation 
Sequencing 
 
Kin Fai Au  
 
Department of Internal Medicine, University of Iowa, USA 
 
Abstract: Although transcriptional and post-transcriptional events are detected in RNA-seq data 
from second-generation sequencing (SGS), full-length mRNA isoforms are not captured. On the 
other hand, third generation sequencing (TGS), which yields much longer reads, has current 
limitations of lower raw accuracy and throughput. Here, we combine SGS and TGS with a 
custom-designed method for isoform identification and quantification to generate a high 
confidence isoform data set for human embryonic stem cells (hESC). We report 8,084 
RefSeq-annotated isoforms detected as full length, and additional 5,459 isoforms predicted 
through statistical inference. Over one-third of these are novel isoforms, including 273 RNAs 
from gene loci that have not previously been identified. Further characterization of the novel loci 
indicates that a subset is expressed in pluripotent cells but not in diverse fetal and adult tissues; 
moreover, their reduced expression perturbs the network of pluripotency-associated genes. Results 
suggest that gene identification, even in well-characterized human cell lines and tissues, is likely 
far from complete. 
 
	  


