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Jun Yin

Director, Bioinformatics Shared Resource, SBP  2019-Present
Senior Scientist, Amgen Inc. 2015-2019
Postdoctoral Associate, Yale University 2012-2015

* Bioinformatics Lead for target discovery platform at Amgen,
including CMD targets, Bi-Specific T Cell Engager (BiTE)

* Contributed to the FDA approval of IMLYGIC (oncolytic virus,
melanoma) and EVENITY (sclerostin inhibitor for
osteosclerosis)

» Supported PT, IND/NDA filings for several targets across
Therapeutic Areas

* Publications in Science, Cell, PNAS etc.
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. BREAKTHROUGH RESEARCH
SBP Sanford Burnham Prebys
MEDICAL DISCOVERY INSTITUTE NCI-Designated Cancer Center
« designated in 1981, 1 of 7 in the U.S.

Neuroscience and Aging Research Center

Infectious and Inflammatory Disease Center
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< Sanford Children’s Health Research Center

7 Conrad Prebys Center for Chemical Genomics
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CANCER CENTER PROGRAMS

CANCER METABOLISM AND SIGNALING NETWORKS ;léhggRRATAICRUENVIRDNMENT AR ANCER IMMUNOLOGY TUMOR INITIATION AND MAINTENANCE PROGRAM

PROGRAM

Something goes wrong in a cell, sending it spinning out of
control.

) Tumors create a niche environment to spread. The immune
Cancer overruns cell programs, allowing tumors to take root.

system can be guided to fight cancer.

* Preeminent status, one of the seven Basic Laboratory Cancer Centers in US

* Supported by NCI Cancer Center Support Grant (CCSG)

* About 40 PIs in three cancer programs

* Research ranges from drug discovery, screening, validation, drug resistance,
cancer mechanism/metabolism, preclinical/clinical programs

Supported >70 publications in the last few years
>18 icati
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INTEREST LEVEL IN INTERNAL SURVEY

RNA-Seq- gene

expression
Data
Proteomics Integration ...

Single Cell
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Whole Genome
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MAJOR SERVICES

K Streamlined Biological Data Analvsis\

 RNA-Seq, ChIP-Seq, ATAC-Seq

* Proteomics

e Preprocessed TCGA, CCLE, GTEx
* Ingenuity Pathway Analysis (IPA),

/ Omics Data Mining and Integration \

* Multi-Omics data integration

e Single Cell Sequencing

* Network analysis

* Translational research for therapeutic

k Metacore, GSEA /

K Biostatistics and Machine Learninq \

* Machine Learning technologies,
e.g. Bayesian network, Neural Network,
Random Forest

e Statistical consultation

k targets and biomarker identification /

/Computational Infrastructure and Traini%

e Automated pipeline for High Throughput
Screening

* Computational pipeline for lab routine
analysis

e.g. survival analysis, linear regression

\_ /

= )

SBP



EXAMPLE: RNA-SEQ DATA ANALYSIS PIPELINE

IPA
Cutadapt STAR Metacore
Adaptor removal Sequence Alignment DAVID
GSEA
A 4 \ 4 ~ ~
Fastqc RSEM Variant Calling
Sequencing QC Expression Estimation - J
l l Alternative Splicing
MultiQC DESeq2 - ~
QC Summarization Differential Expression Promoter Motif Analysis
\ J

e Similar to the standard pipeline used by ENCODE
* Alternative sequence alighnment/summarization using Omicsoft oshell/oscript
* Omicsoft Array Suite for data visualization and sharing

SBP _ { Customized Analysis ]




EXAMPLE: RNA-SEQ DATA ANALYSIS PIPELINE

Streamlined RNA-Seq Analysis
Workflow Example

NGS Processing & QC

Differential Expression

Pathway Analysis

Mapping and Summarization

IH

Linux Command

sbptools rnaseq-process

sbptools rnaseq-merge

sbptools rnaseq-de
sbptools rnaseg-summary

gstools
IPA, MetaCore
DAVID, GSEA

sbptools rnaseq-var

sbptools motif-finder

Best
Practices

Parallel
Computing

Version
Control

Data
Backed-up

Automated command line implementation in Linux

Fast processing, parallel computing, standard genome
and gene annotation version, software version control

From Fastg, QC, alignment to DE gene list, and pathway
analysis

SBP



EXAMPLE: RNA-SEQ DATA ANALYSIS PIPELINE
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METASCAPE, PATHWAY ANALYSIS TOOL FROM SBP

/AYGenefAnnotationk&vAnalysSiSERESO U riceHE— "? i
Ak == EESERIERE =30 .%:;.--a.l = == x::umw
el o . B = . i ; F-HSA-8807878: COP}-mediated anterograde transport
: CORUM 3118: SMN1-SIP1-SNAP complax
: GO00458511: pH reduction
==
- = A-HSA-382551: transport of small molecules
Multiple Gene List Upload File Format — Pros | R4t5A72646:wanstton aton compiextmadon
Drag & drop your file (.xls,.xlsx,.csv,.txt) Single List: %] o |
]

Select File...

Or paste a gene list

- Express Analysis || Custom Analysis

xls/xlsx& .csvd txt
52

Multiple List:
Xls/xlsxd .csvd txt

RefSeq
Entrez Gene ID

1] COPI-mediated anterograde transport
W SMN1-SIP1-SNRP complex

Accept Gene ID/Symbol/RefSeq/ R 2 Bt
Ensembl/UniProt/UCSC 53 Transport of smail molecules
Test Upload Mmoo g
W Mitochondrion organization
single list Lol 2l
P 3 gene lists o \Amm
Test Identifiers U
Q) ATPEAPY '\Em NUP107
Gene Symbol it recopo \

NUPSS

INUTF2
Transport of
ribonucleoproteins
Into the host nucleus
AHCY
\

Zhou et al. 2019. Nature Communications
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CHIP-SEQ/ATAC-SEQ COMPUTATIONAL WORKFLOW

Cutadapt STAR Genome Browser Differential Peak
Adaptor Removal Sequence Alignment Visualization Analysis,
Annotation by Genes

A\ 4

Fastqc Homer
Sequencing QC Peak Calling, p \
l Annotation TFBS Motif Analysis
\ J
MultiQC ( o i
Multi-Omics Integration
QC Summarization L o © gratl )

* Fast processing, parallel computing, standard genome and gene annotation version, software version control
* From Fastq, QC, alignment to DE gene list, and pathway analysis

SBP _ { Customized Analysis ]




CHIP-SEQ/ATAC-SEQ COMPUTATIONAL WORKFLOW

Differential Marked
Peak Calling

Differentially Marked Peaks
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* Find reproducible peaks from replicates
* Merge reproducible peaks from different groups
 Compare ChIP-Seq signal between groups

[ Motif Analysis }
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SERVICES ORIENTED TO PROMOTE CANCER RESEARCH AND DRUG DEVELOPMENT

4 A
Streamlined Biological
Data Analysis
. Y,
4 N

Omics Data Mining
and Integration

Biostatistics and
Machine Learning

Computational Infrastructure

and Training

Target Identification

and Validation

Drug Screening
and Lead Discovery

Cancer Mechanism

and Drug Resistance

Preclinical and Clinical
Development

SBP



EXAMPLE: DRUG TARGET DISCOVERY IN CHOROID PLEXUS TUMOR

PC2 (12.1%)

ChP
CPC
CPP

PCA Mapping (47.1%)

324012
Row 2-Scor

CHP1
CHP4
CHPS
CHPZ2
CHP3

CcPP122

cPP122

CcPP122

CPP122

cPP122

CPC252

CpPC252

CcCPC252

CPC252

CcPC252

M5925: HALLMARK E2F TARGETS
(0:1903047: Mitotic cell cycle process

(60:0042254: Ribosome biogenesis

(50:0044772; Mitatic cell cycle phase transition
M3928: HALLMARK MYC TARGETS V2

(0:0006259: DNA metabolic process

(0:0006260: DNA replication

(0:0051726: Regulation of cell cycle

(0:0071103: DNA conformation change

M3926: HALLMARK MYC TARGETS V1

(0:0009069: Serine family amino acid metabolic process
(0:0022411: Callular component disassembly

M14: PID AURORA B PATHWAY

M129: PID PLK1 PATHWAY

M40: PID E2F PATHWAY

(60:0090068: Positive requlation of cell cycle process
(0:0051052: Regulation of DNA metabolic process
hsa00240; Pyrimidine metabolism

M3922: HALLMARK UNFOLDED PROTEIN RESPONSE
Md6: PID ATR PATHWIAY
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Wang J, et al. 2019. Myc and loss of p53 cooperate to drive formation of choroid plexus carcinoma. Cancer Research.
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EXAMPLE: BRAF INHIBITOR DRUG RESISTANCE IN MELANOMA
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Kim H, et al. Downregulation of the Ubiquitin Ligase RNF125 Underlies Resistance of Melanoma Cells to BRAF Inhibitors
via JAK1 Deregulation. Cell Rep.
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MULTI-OMICS DATA INTEGRATION
Filtered and normalized datasets

miRN Proteins
CpGs mRNA

e D

Data transformation

. (U Repeated measures design l
Processing Q Pathway modules

* High requirement for the data
* Samples need to be matched for
different technologies
* Large number of replicates (5-6
samples per group)

Integration =~ = e
MIX Q Classification performance

mics O Sample plots
Q Variable plots

O Heatmaps

E 3 . . .'.- B ..' .

e ek L
Results |3 ; ’ P

Multi-omic biomarker panel

Andrew Hodges
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EXAMPLE:

DATA INTEGRATION OF SOMATIC MUTATION AND DRUG SCREENING

(A)

(B)

Block: mutation Block: drugAUC
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Legend
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EXAMPLE: MULTI-OMICS DATA INTEGRATION FOR RNASEQ AND CHIPSEQ

A Epigenetic gains in

Gene co-expression
human corticogenesis

network in human corticogenesis

sh — > o
.
& . J Module | Module Il Module 1lI

promoter enhancer ‘Q .\,CV.%
gains gains
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@ Gain Enhancer <> Hub , 8<
O Gain Promoter * Node : : =
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Overlay Epigenomics features on
gene expression network

Reily, S.*, Yin, J.* etc. 2015. Science.
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BIOINFORMATICS CORE STAFF

Jun Yin, Ph.D. Andrew Hodges, Ph.D. Rabi Murad Zoe Li,

Director, Bioinformatics Core  Bioinformatics Project Manager Bioinformatics Scientist Bioinformatics Technician
Genomics Machine Learning Genomics [ Data Management ]
Data mining Drug Screening Multi-Omics [ Software Engineering ]
Drug Discovery Data Integration Pipeline Dev
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