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3a K Choi, Y Chen, DA Skelly, GA Churchill, "Bayesian model selection 
reveals biological origins of zero inflation in single-cell 
transcriptomics." Genome Biol, 21, #1 (2020) 183.
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Sara Mostafavi

4. Avsec, Weilert, Shrikumar, Krueger, Alexandari, Dalal, Fropf, Mc
Anany, Gagneur, Kundaje, Zeitlinger "Base-resolution models of 
transcription factor binding reveal soft motif syntax”, BioRxiv, 
2020.
The arrangement of transcription factor (TF) binding motifs 
(syntax) is an important part of the cis-regulatory code, yet
remains elusive. We introduce a deep learning model, BPNet, 
that uses DNA sequence to predict base-resolution ChIP-nexus 
binding profiles of pluripotency TFs. We develop interpretation 
tools to learn predictive motif representations and identify soft 
syntax rules for cooperative TF binding interactions. Strikingly, 
Nanog preferentially binds with helical periodicity, and TFs often 
cooperate in a directional manner, which we validate using 
CRISPR-induced point mutations. Our model represents a 
powerful general approach to uncover the motifs and syntax of 
cis-regulatory sequences in genomics data.

http://orcid.org/0000-0002-6443-4671


Yuliang Wang

5. BH Hristov, B Chazelle, M Singh,  "uKIN Combines New and 
Prior Information with Guided Network Propagation to 
Accurately Identify Disease Genes". Cell Syst, 10, #6 (2020) 
470-479.e3.

This paper described a novel guided network propagation 
approach to prioritize putative disease genes using protein-
protein interaction networks. This method uses known disease 
genes to guide random walks initiated at newly implicated 
genes, which allow for network-based integration of prior and 
new data. The authors showed its effectiveness for both cancer 
genomics data and GWAS data.
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6. Z He, A Brazovskaja, S Ebert, JG Camp, B Treutlein, "CSS: cluster 
similarity spectrum integration of single-cell genomics 
data." Genome Biol, 21, #1 (

It is a major challenge to integrate single-cell sequencing data 
across experiments, conditions, batches, time points, and other 
technical considerations. New computational methods are 
required that can integrate samples while simultaneously 
preserving biological information. Here, we propose an 
unsupervised reference-free data representation, cluster 
similarity spectrum (CSS), where each cell is represented by its 
similarities to clusters independently identified across samples. 
We show that CSS can be used to assess cellular heterogeneity 
and enable reconstruction of differentiation trajectories from 
cerebral organoid and other single-cell transcriptomic data, and 
to integrate data across experimental conditions and human 
individuals.2020) 224.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=32867824
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7. Rao, Bhattacharya, Thomas, Duan, Chen, et al. (2019).
Evaluating protein transfer learning with TAPE. Adv.
in Neural Info. Processing Systems (pp. 9689-9701). 
Machine learning applied to protein sequences is an increasingly popular area of 
research. Semi-supervised learning for proteins has emerged as an important paradigm 
due to the high cost of acquiring supervised protein labels, but the current literature is 
fragmented when it comes to datasets and standardized evaluation techniques. To 
facilitate progress in this field, we introduce the Tasks Assessing Protein Embeddings 
(TAPE), a set of five biologically relevant semi-supervised learning tasks spread across 
different domains of protein biology. We curate tasks into specific training, validation, and 
test splits to ensure that each task tests biologically relevant generalization that transfers 
to real-life scenarios. We bench- mark a range of approaches to semi-supervised protein 
representation learning, which span recent work as well as canonical sequence learning 
techniques. We find that self-supervised pretraining is helpful for almost all models on all 
tasks, more than doubling performance in some cases. Despite this increase, in several 
cases features learned by self-supervised pretraining still lag behind features ex- tracted
by state-of-the-art non-neural techniques. This gap in performance suggests a huge 
opportunity for innovative architecture design and improved modeling paradigms that 
better capture the signal in biological sequences. TAPE will help the machine learning 
community focus effort on scientifically relevant problems. 



Chris Thachuk

8. AJ Simon, S d'Oelsnitz, AD Ellington, "Synthetic 
evolution." Nat Biotechnol, 37, #7 (2019) 730-743.
The combination of modern biotechnologies such as DNA 
synthesis, λ red recombineering, CRISPR-based editing 
and next-generation high-throughput sequencing 
increasingly enables precise manipulation of genes and 
genomes. Beyond rational design, these technologies also 
enable the targeted, and potentially continuous, 
introduction of multiple mutations. While this might seem 
to be merely a return to natural selection, the ability to 
target evolution greatly reduces fitness burdens and 
focuses mutation and selection on those genes and traits 
that best contribute to a desired phenotype, ultimately 
throwing evolution into fast forward.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=31209374
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