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Accessing	Biomedical	Informatics	Resources	for
Clinical	and	Translational	Research



Resources	for	Biomedical	Informatics	Research



Bioinformatics and Systems Biology Core
• Bioinformatics Infrastructure (computing servers, databases, software 

tools, INBRE-supported computing and storage servers)

• Services, data analysis and application development

• Support an array of data analysis software tools

• Develop custom solutions to bioinformatics analysis, develop 
software and web-based tools

• Educational and training activities

• Multi-omics Journal club

• Summer workshop on bioinformatics

• Bioinformatics courses

• CTR seminar series



Bioinformatics	Services	offered
• Next-Gen Sequencing data analysis

• Whole genome, whole exome, single-cell exome sequencing data analysis (SNVs, indels, 
copy numbers, splice junctions, etc.)

• RNA-seq: Gene expression, miRNAs, fusion genes, isoform expressions, etc)

• ChIP: Transcriptional factor binding analysis

• Methyl-Seq: Identificaiton of the methylation sites (CpG sites and CpG islands) in the 
genome

• Microbiome and Metagenomics data analysis

• Array-based and Systems Biology data analysis

• Microarray and proteomics data analysis

• Downstream analysis of gene expression: pathways, interaction networks, etc.

• Pre-grant and post-award bioinformatics support

• Provide consultation with experimental design, preliminary data generation

• Provide letter of support for grant proposals

• Data analysis services for basic, clinical and translational research projects

• Database and web-based bioinformatics applications

• Machine-learning and other custom bioinformatics support



List	of	Bioinformatics	programs	(Public)

§ Affymetrix Annotation	Converter
§ BLAST
§ BLAT
§ BRB-Array	Tools
§ BioPerl
§ Bioconductor
§ Bowtie
§ Clustal2
§ Ensembl
§ Erlang
§ FASTX-Toolkit
§ Git
§ Glimmer
§ HMMER

§ I-TASSER
§ In-Silico PCR
§ MATLAB
§ MEME	Suite
§ MaxQuant
§ Mfold
§ Microarray	Analysis	in	R
§ Muscle
§ PHYLIP
§ PERL	Modules
§ R
§ RiboSW
§ SQLite
§ Samtools
§ Weka



Locally	Installed	Bioinformatics	Databases



Locally	Installed	Bioinformatics	Software	Tools



Locally	Installed	Next-Gen	Sequence	Analysis	Tools



INBRE-supported	Journals	at	the	McGoogan	Library,	UNMC



Licensed	Software	for	INBRE	Network	Members

• Vector	NTI

• Comprehensive	DNA/RNA/protein	sequence	analysis	suite

• CLC	Genomics	Workbench

• Collection	of	tools	for	NGS-based	data	analysis	that	include	experimental	

data	from	genomics,	transcriptomics,	epigenomics,	etc.

• Ingenuity	Pathway	Analysis	(available	only	at	UNMC)

• Contains	a	large	literature	curated	knowledgebase	and	tools	for	pathway	

and	network	analysis.



Summer	Workshop	on	Bioinformatics

• Workshop	taught	by	Kiran Bastola and	Mark	Pauley	at	UNO
• Workshop	Format

• Dates:	July	2017
• Four	consecutive	Fridays	from	9am	to	Noon
• Taught	at	Peter	Keweit Institute	(PKI)
• Four	modules,	one	on	each	day
• Topics	covered:

• Gquery Entrez
• Biological	database	search
• Vector	NTI
• Vector	NTI/Ingenuity	Pathway	Analysis



Resources for Basic, Clinical and 
Translational Research Projects



Clinical:	all	499

Exp-Gene:	440

Exp-miRNA:	474

Methyl:	130

SNP	Array:	493

Somatic	Mutations:	
278

Exp-Protein:	210

RNASeqV2:	159

Heterogeneous	data	from	TCGA	(Glioblastoma)



Data	Type Platform #	Patients Format Analysis	Method

Gene	Expression
Affymetrix HT	

Human	Genome	
U133

440 CEL	files Bioconductor

miRNA Expression
Agilent	Human	

miRNA Microarray	
8x15k

474 BAM	files GATK

Methylation Illumina Human	
Methylation	450 130 idat files RnBeads

SNP	Array

Affymetrix
Genome-Wide	

Human	SNP Array	
6.0

493 CEL	files Bioconductor

Somatic	Mutations

Agilent	exome
capture,	Illumina

HiSeq,	
Picard/Firehouse	
alignment,	QC,
variant	calling

278 vcf files

Various	filtering
steps	(filterVCF in	
bioconductor,	
cosmic,	etc.)

Protein	Expression MDA	Reverse	
Phase	Protein	Array 210 txt file	(relative	

protein	expression) Statistics

RNASeqV2 Illumina HiSeq
2000 159

tab-delimited	text	
(raw	expression	

signal)
Statistics
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A	collage	of	illustrations	from	our	recent	publications



Database	and	Web	Applications



2011:	Jeopardy	Contest:	Man	versus	Machine
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UNMC-IBM	Collaboration
Precision	Medicine-1000	Breast	Tumor	Genomes	Project

• All	the	patients	are	registered	through	the	Breast	Cancer	
Registry	Program	at	UNMC

• Samples	include	all	major	subtypes	of	breast	cancer	(Luminal-
A,	Luminal-B,	Her2,	Basal)

• Sequencing	of	normal/tumor	DNA	done	at	UNMC
• Tumor	DNA	is	compared	against	normal	DNA	for	the	same	

patient	to	identify	the	somatic	mutations
• Identified	mutations,	copy	number	variations	and	gene	

expression	data	are	tested	using	the	Watson	Genomics	
Software

Collaboration	with	Ken	Cowan,	UNMC





Molecular	Profile	Report	From	Watson	Genomics

Patient_1234
Only	Mutation	Data

Patient_1234
Mutation	+	Expression	Data



How to contact us?

• Babu Guda,	PhD

• BMI-KCA	Co-Director:	babu.guda@unmc.edu

• Peng	Xiao,	PhD

• Operational	Director,	Bioinformatics	Core:	

peng.xiao@unmc.edu

• https://www.unmc.edu/gudalab/

• https://www.unmc.edu/bsbc/

• https://www.unmc.edu/inbre/cores/bioinformatics/index.html
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Evaluation Form
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