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Public Data Aggregation Background 
 With many tools publicly available from various academic and 

commercial sources, there is a large amount of information on microRNAs.  
Empowered by the emerging deep sequencing technology, microRNAs 
have been extensively discovered in various dietary resources including 
plants(e.g. rice, tomato, grape) and animals (e.g. milk and meats).  Given 
the broad implications of microRNA in health and disease, research 
enthusiasm for functional impacts of exogenous food microRNA in human 
cellular phenotypes is rising, which warrants the effort to build related 
bioinformatics tools and databases. 

 The Dietary MicroRNA Database (DMD) introduced here represents 
the first repository in this domain for archiving and distributing the 
published food-borne microRNAs in literature and publication databases, 
as well as novel microRNAs discovered in our group.   

Datasets 

MicroRNA-mediated Gene Regulation Network Clustering 

Source	   Purpose	  

mirBase	   General	  microRNA	  Informa3on,	  including	  
sequence,	  descrip3on,	  fold,	  structure,	  and	  
references.	  

mirTarBase	   Experimentally	  validated	  microRNA-‐target	  
interac3ons.	  

Human	  microRNA	  Disease	  Database	   Diseases	  associated	  with	  human	  microRNAs	  

Phenomir	   Differen3ally	  regulated	  microRNA	  expression	  
in	  diseases	  and	  other	  biological	  processes	  

Kegg	   Gene	  Pathway	  Informa3on	  

 Included in the database are 15 dietary species and can be found in 
the table below.  Also integrated is 5,865 dietary pre-microRNA.  1203 
Kegg pathways are included with over 87,694 distinct gene-pathway 
relationships.  There are also 21,478 disease entries, of which some are 
associated with dietary microRNAs. 

           The annotation of these microRNAs covers the hairpin structure of 
the pre-microRNAs, cross-species sequence comparison on each mature 
microRNA, reported disease relevance, and the experimentally validated 
gene targets, of which a gene regulation network was built for each entry. 

 

 In addition to aggregating data from different sources, DMD also is 
able to aggregate microRNA-protein target prediction information, as well 
as generate physical feature information from the sequence.  Prediction 
tools include TargetScan, miRDB, miRanda, PITA, and RNAhybrid.  

 DMD also shows the homologous microRNA for each entry.  The tool 
CD-Hit is used to identify microRNAs that have highly similar sequences. 
The highlighted first row shows the microRNA you’re currently viewing.  
There is an option to limit the cluster to only dietary microRNAs. 

 Users of the database may also upload their novel findings of any 
food microRNA prior to publication.  These novel microRNA sequences 
are subjected to computation target prediction and gene network 
inference.  This may be for use in the user’s research or added to DMD as 
a novel microRNA and may be made viewable to the visitors of the site.  
Also available is a download of microRNA data in format that is easily 
parsed.  The database may be accessed at http://sbbi.unl.edu/dmd/. 

 As an extension of the target prediction, a user may select from the 
list of predicted targets and produce a regulation network in conjunction 
with known protein to protein interactions.  If any number of the given 
targets have some protein interaction, a graph will be generated with a 
path connecting them, otherwise if the protein does not participate in 
interactions with the rest of the protein set, they will be an isolated node in 
the graph. 

please	  integrate	  the	  following	  info	  to	  this	  background	  
	  
Empowered	  by	  the	  emerging	  deep	  sequencing	  technology,	  
microRNAs	  have	  been	  extensively	  discovered	  in	  various	  dietary	  
resources	  including	  plants	  (e.g.	  rice,	  tomato,	  grape)	  and	  animals	  
(e.g.	  milk	  and	  meats).	  Given	  the	  broad	  implica3ons	  of	  microRNA	  in	  
health	  and	  disease,	  research	  enthusiasm	  for	  func3onal	  impacts	  of	  
exogenous	  food	  microRNA	  in	  human	  cellular	  phenotypes	  is	  rising,	  
which	  warrants	  the	  efforts	  to	  build	  related	  bioinforma3cs	  tools	  and	  
databases.	  	  
The	  Dietary	  MicroRNA	  Database	  (DMD)	  introduced	  here	  represents	  
the	  first	  repository	  in	  this	  domain	  for	  archiving	  and	  distribu3ng	  the	  
published	  food-‐borne	  microRNAs	  in	  literatures	  and	  publica3on	  
databases,	  as	  well	  as	  novel	  microRNAs	  discovered	  from	  our	  group.	  
	  

I	  tenta3vely	  put	  this	  as	  the	  manucript	  3tle,	  but	  maybe	  we	  should	  highly	  the	  
first	  database	  for	  dietary	  microrRNA	  
	  
Dietary	  MicroRNA	  Database	  (DMD):	  	  
An	  archive	  database	  and	  analy3c	  tool	  for	  microRNAs	  in	  human	  foods	  
	  

cateories	  these	  database	  feature	  (	  or	  content)	  into	  	  
	  
sequences/structures	  
	  
annotaton	  	  
	  
reference??	  
	  
targets	  
	  
disease	  relevances	  
	  
fun3onal	  informaiton/pathways	  
	  
	  

need	  a	  figure	  here	  showing	  somthing	  like	  
microRNA	  binding	  to	  mRNA	  through	  complementary	  	  seed	  region,	  which	  has	  been	  mainly	  used	  for	  target	  predic3on	  	  
other	  strucural	  and	  physical	  features	  are	  emerging	  in	  such	  predic3on	  too	  
viewertextual	  descripton	  	  
	  
Dietary	  MicroRNA	  Database	  (DMD):	  	  
An	  archive	  database	  and	  analy=c	  tool	  for	  food-‐borne	  microRNAs	  	  
	  

	  Predic3on	  results	  are	  leR	  to	  the	  user	  to	  interpret.	  

microRNA-‐mediated	  gene	  regula3on	  network	  
to	  get	  this	  netowrk,	  PPI	  informa3on	  is	  included	  
to	  make	  sure	  the	  network	  you	  show	  has	  microRNA	  infor.	  
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Types Dietary Species (15) Mature (5217) Precursor (5865) 
Animal Human Breastmilk 434 402 

Cow Milk 243  245 
Cow Fat 205 229 
Atlantic Salmon 498 371 
Chicken 994 740 
Pig 411 382 

Plant Apple 203 202 
Banana 360 180 
Corn 309 166 
Grape 108 157 
Orange 047 057 
Rice 634 526 
Soybean 620 554 
Tomato 040 068 
Wheat 111 108 

!

The database consists of information integrated from the above sources. 

General Information 
 The first feature is the ability to see the mature dietary microRNA’s 

physical characteristics, including the sequence, structure, and annotation, 
along with its pre-microRNA’s information as shown below. 

Outline 
 Using microRNAs that may be present in human diets found through 

literature search.  The following workflow diagram illustrates the process 
of data aggregation 
and analysis using 
cross-species sequence 
comparison and 
pathway enrichment 
analysis to produce 
the structured data 
that is presentable to 
the users of the 
database. 

           The database consists of information integrated from multiple 
sources.  Below is a table describing each source and its purpose. 

Targets 

 Users are able to select entries from the list of target genes, and will 
produce a ranked list of pathways in which the selected genes appear most 
using Fisher’s exact test as a form of gene set enrichment analysis.  
Clicking on the result will show the associated Kegg Pathway, similar to 
one shown below. 

 The aggregated information is displayed to the viewer in a series of panels 
for each mature dietary microRNA.  

Having all this data viewable in a single page is highly informative. 

 In addition to the microRNA homologs, users are able to view the 
validated gene targets for each entry, along with is experiment type and 
support type.  

Analytic Tools 
          DMD provides a few analytic tools for researchers interested in 
microRNAs.  First, in addition to experimentally validated gene targets, 
users may also elect to see the predicted targets, found using TargetScan.  
By selecting gene target entries, both predicted or experimental, gene set 
enrichment analysis (GSEA) can be run on those selected genes.  The 
results are 

pathway. By selecting gene target entries similar to the procedure for 
GSEA, users are able to build a protein-protein interaction network. The 
network contains a pair of two selected proteins, its shared neighbors, and 
microRNAs that regulate one or both of the selected proteins, shown 
below. 

.	  	  In	  this	  
example,	  users	  
are	  able	  to	  
clearly	  see	  
the paths from 
each selected 
protein and the 
microRNAs 
and proteins of 
interest. 

Users are given the 
freedom to rearrange 
the position of any 
protein or microRNA. 

shown in a panel 
similar to the one on 
the left.  Fischer’s 
exact test is used to 
determine if the set of 
genes are associated 
with a particular 
pathway.  Selecting 
the pathway will show 
the annotated Kegg 
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