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Abstract

 This capstone project will evaluate and analyze user interfaces for online 

molecular biology databases and corresponding journal reference databases.

This project will assess the available features and the usability of the web 

interfaces to NIH (National Institutes of Health) sponsored molecular biology 

databases, and journal reference databases.  The project will also assess the 

web interfaces to Ensembl, KEGG and EMBL databases.  Evaluation will be 

done by interviewing scientists on their assessment of the above said databases.

And furthermore, evaluation of the web interfaces will be supported by journal 

article references from studies and reviews conducted by the scientific 

community.  Finally, this project will conclude with a cross web interface analysis 

to assess differences and similarities of the web interfaces and, a critical journal 

review to evaluate the substance of the included journal article references. 
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1. Introduction 

Explosion of data is one of the direct results of leaps of advances made in 

the information age.  Mass amounts of data are available with ease of access in 

various fields.  Especially, in areas such as biomedical research, large projects 

like the various genome research projects have led to large scale data 

productions.  Ability to access this data and analyze it properly will determine our 

capacity for expansion of our knowledge. Access being the keyword, requires us 

to develop proper tools for mass data analysis.  User interfaces come into 

foreground when proper access to masses of data needs to be granted.

Deployment of user interfaces is a conundrum in itself because the design of any 

user interface is a very subjective task.  What might be a successful user 

interface to some might be an unusable interface to others.  As such, in the age 

of expanding data and technology, successful deployment of user interfaces has 

become of crucial importance. 

 In this capstone project, I will evaluate and analyze user interfaces for 

online molecular biology databases and corresponding journal reference 

databases.  I have chosen this project topic because of the tremendous 

expansion of data in the molecular biological sciences. Especially over the last 

few decades, our knowledge of molecular biological sciences has expanded 

exponentially.  The advent of various technological advances such as micro-

array technology development and the accomplishment of major projects such as 

the decoding of the human genome have led to the accumulation of tremendous 

amounts of data.  Resultant data needs to be accessed and analyzed with the 
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use of tools to further advance science and technology.  This is where online 

user interfaces step in.  A user interface is what makes it easy or hard to access 

biological data in online databases. Therefore in this capstone project, I will 

assess the value of 9 web interfaces to molecular biology information by 

interviewing scientists (Appendix A, pg 33) in the corresponding field and by 

reviewing journal articles.  I will attempt to analyze what makes the web 

interfaces successful or unusable. 
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2. NIH Databases 

 NIH is one of the foremost institutions where biological data is stored.  

Human and other organisms’ genome sequencing products are stored at NIH 

databases.  Hence, some of the molecular biology databases under evaluation 

by this capstone project are within NIH’s main web site.  They include GenBank, 

UniGene, Blast tool and CGAP.  Another 2 web interfaces to be evaluated within 

NIH web site are OMIM and Pubmed.  Pubmed is a journal reference database 

and OMIM is an online book with journal references. 

a. GenBank 

GenBank is the name of the main nucleotide sequence database at 

NIH.  It is the main molecular biology database that stores sequences 

submitted by various resources such as molecular biology labs and genome 

sequencing projects.  There is not a specific web interface to GenBank.

Instead, we will review the simple interface to Entrez search engine used by 

various molecular biology databases at NIH one of which happens to be 

GenBank.

There is a snapshot of the NIH simple Entrez interface within the 

appendix B on page 35.  The NIH web site is relatively well designed and well 

balanced.  There are links to internal major web sites on the right and left 

frames.  The designers have avoided loading the web site with overwhelming 

amount of links and kept it simple for utility.  The search engine is at the top 

and users can click the drop down menu to select which database to search.  
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Many of the NIH databases included in this capstone project start off with this 

interface and they follow to their own interfaces in the results windows. 

The GenBank results window can be reached by choosing “Nucleotide” 

in the drop down menu and typing in either a gene name or accession 

number such as Hs.2 (Hs stands for the homo sapiens collection within the 

UniGene database).  After a very quick search, results interface appears 

which can be found in the appendix B on page 36.  The NIH results windows 

are relatively similar within various NIH search engines and are made up of a 

list of identifiers (such as accession numbers) followed by a brief description 

of the gene or disease or other category for which the user utilizes the search 

engine.

The identifier on the results page is also a link that takes the user to 

the web site where the user can find the information being sought. An 

example of this results page is in appendix B on page 37. For the GenBank 

example, this results page contains identifier (accession) number, name of 

sequence and other such identity information.  Journal references for the 

sequence in question can also be located within this page.  One point of 

importance that is found in most sequence databases is the inclusion of the 

sequence in either nucleotide or amino-acid form at the bottom of the page.

In our example, a short sequence is at the bottom of the results page. 

Interviewed scientists had many insights about the GenBank search 

functionality as an overall representation of the NIH web interface.  To begin 

with, many complained about the help links located on the primary web site 
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(Appendix B, pg 35). Some users were very unhappy with the content of the 

help links because they thought that their content were too cryptic and did not 

include any illustrations on how to navigate the web site.  One scientist’s 

major complaint about the main search engine was the lack of examples on 

what to put into the search engine.  He felt that a link explaining what to put 

into the textbox or an example text right next to the textbox would prove very 

useful for novice users. 

Most of the interviewed scientists liked the format of the primary results 

page (Appendix B, pg 36).  Some thought that the simple descriptions in a list 

form allowed scientists to sift through results quickly and reach the particular 

identifier that they were seeking.  One user however thought that the primary 

results page could use reorganization.  She said that if the top five secondary 

results pages (Appendix B, pg 37) were to be put in one after the other in the 

fashion of blast results (Appendix C, pg 45), it would help her save some time 

navigating through results pages   She indicated that a link can be included 

for results in a list form in case users did not want the top 5 results.  There 

were no further comments about the secondary results page from the 

interviewees. 

On the last additions of Nucleic acids research molecular biology 

database review 1, the authors of NIH databases overview paper indicated 

that sequences were still being entered at a regular pace into the databases 

at NIH 2 (pg 13). GenBank in particular continues to grow at an exponential 

rate 3 (pg 17). Over a period of 12 months between 2001 and 2002 4.6 million 
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new sequences have been added.  In 2002, Genbank established “daily data 

exchange with the EMBL Data Library in the UK and the DNA Data Bank of 

Japan” in order to provide worldwide coverage of nucleotide data 8 (pg D23).

At this stage Genbank had nucleotide sequences from 119,000 species and 

that expansion was at a rate of 1100 species per month. In 2003, number of 

species went up to 140,000.  During the last year, most of the sequences 

contributed came from completed genome sequencing projects 9 (pg D23). 

This expansion makes it that much more important to have a good interface 

to properly access the data. To that affect NIH has provided the simple 

interface to Entrez search engine and the blast method to explore the 

Genbank database.  I just discussed the use of Genbank through simple 

Entrez interface. I will explore the blast interface in section c. 

b. UniGene 

One of the problems faced by online molecular biology databases such 

as GenBank is redundancy.  Submitted sequences are not monitored against 

existing sequences for duplication.  Also, overlapping sequences or similar 

sequences count for a large percentage of duplication anomalies within the 

databases. One attempt to correct this situation and provide more robust and 

better-screened sequences is the UniGene project.  UniGene is an attempt at 

producing non-redundant collection of genomic sequences.  UniGene group 

goes about producing these sequences via pattern matching algorithms.  As a 

result their sequences are more likely to be gene representations then the bits 

and pieces available at databases such as GenBank. 
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Due to its higher level of annotation, UniGene sequences are utilized 

more in the molecular biology community within studies such as micro-arrays.  

Matching researched sequences against UniGene clusters enable scientists 

to better fit their research to their models.  For the above stated reasons, I will 

explore the interface to UniGene’s database on the NIH site. 

Main UniGene web site (Appendix C, pg 39) is very similar to the NIH 

main web site.  There is a search tool available at the top of the web page.

Users can enter search queries such as gene names and accession numbers 

to this search box.  Similar to other NIH search engines, there is no advance 

search options.  In addition to the search tool, the body of the main UniGene 

page contains some informational links about the database and how it is 

produced.

Primary results page is a summary list similar to the results of a 

GenBank search (Appendix C, pg 40).  However, unlike GenBank results, 

results list is shorter then the GenBank hits.  This is due to fewer entries 

within the UniGene Database. 

Clicking the favorite identifier link on the results page leads to the 

information page (Appendix C, pg 41).  The information page contains 

mapping, expression, and organism data.  It also lists all the short sequences 

that contributed pieces to the UniGene cluster.  With all the available 

information and links on the results page, UniGene acts as a gateway one 

can use to jump from one database interface to another to gather information 

about the particular sequence one is interested in. 
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The interviewed scientists had couple of comments about UniGene.  

As I mentioned above, the scientists have started to use UniGene more and 

more over the last couple of years due to its minimized-redundancy, 

robustness and gateway features.  They indicated that UniGene accession 

numbers are sought out for any research that has to do with sequencing or 

expression work.  However, couple of the scientists showed concerns about 

lack of good search tools to use on UniGene.  They mainly complained about 

the fact that one cannot compare a raw sequence against UniGene.  This has 

to do with the fact that there are no Blast tools available to compare raw 

sequences against the UniGene set on the web.  To compare raw sequences 

against UniGene, scientists end up blasting against available databases such 

as GenBank and then using the GenBank accession numbers, they seek out 

UniGene identifiers via a UniGene search.  This introduces problems such as 

the fact that GenBank matches are not perfect, especially against small 

sequences.  And, a larger matched sequence in GenBank might not correctly 

identify the right UniGene cluster that the interested scientist is seeking for 

their research sequence. 

Just like GenBank the UniGene database continues to expand.  6 new 

organisms have been added to the UniGene database in 2002 2 (pg 14). 

UniGene database is updated bimonthly and background search algorithm is 

adjusted to accommodate the addition of this new data into the database.  As 

of the end of 2003, UniGene contains clusters from “16 animals and 13 

plants” 10 (pg D37).  “The UniGene collection has been used as a source of 
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unique sequences for the fabrication of microarrays for the large-scale study 

of gene expression” 10 (pg D37).  UniGene web interface is an important tool 

for scientists because it provides attractive features such as organized 

information and easy access to information through available Genbank 

accession numbers. 

c. Blast 

So far, I have only discussed identifier based search tools.  They are 

powerful tools that bring important functionality to users. However, they lack 

in certain features such as raw sequence comparisons.  There is another tool 

to do just that: Blast.  Blast is a sequence comparison tool originally 

developed based on the Smit-Wasserman sequence-matching algorithm.   

Modern version runs of off the server farm at NIH and is used by scientists 

worldwide.  The theory is simple enough.  One takes a sequence of interest 

and compares against other sequences (generally against sequence 

databases) to find similarity.  With an efficient algorithm and mass computing 

power, hopefully, this search completes in a finite amount of time.  Of course 

with the computing power at NIH and the efficient algorithm, the web version 

of blast takes as little as 15 seconds to compare a small sequence against 

entire genomes and databases in gigabyte sizes. 

The blast interface is markedly different compared to simple search 

engines we have reviewed so far. User accesses the utilities of the web 

interface by uploading a text sequence of nucleotides DNA search or amino 

acids for protein search.  The main blast page contains a text box for pasting 
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of the sequence. Another option is for the user to upload a simple text file to 

the blast server (Appendix D, pg 43).  Following insertion of the sequence 

user can decide which database to blast against by picking one from the drop 

down menu.  The choices are many and include main ones such as GenBank 

and dbEST (the EST database).  Next, the user can modify blast parameters 

by changing the options within the option box.  Various algorithm options can 

be manipulated here to optimize the blast process.  The format box allows the 

user to change the format of the output.  The user can opt to limit the 

displayed number of matches, to show various useful links and to include or 

not include various other features. 

When the user is ready to proceed, the submit click is followed by a 

format window (Appendix D, pg 44).  In this window, the user gets another 

chance to change the format of the output.  This window also serves as 

queue status display.  In case of heavy server load, the window indicates the 

time left in the queue before the user is entitled to proceed with the blast 

process.

After a certain period (sometimes lengthy), the blast process concludes 

and the browser displays a results page (Appendix D, pg 45).  The results 

page starts with a graphical picture of the match of the small sequence 

against the database sequence.  The bars in the picture are links to the 

database sequence’s information page.  The table below the picture shows 

identifiers as links to information pages along with short gene name and 

statistical scores for the particular match.  Sequence matches are displayed 
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following this table by lining up the short sequence above the database 

sequence. 

The scientists whom I interviewed utilize the blast tool often.  

According to them, it is one of the fastest ways to get from research data to 

analyzed data provided by the genomic databases.  However, there is couple 

of issues in the user interface.  All the scientists complained about the hard to 

understand language used in the help links of the options box.  They 

indicated that difficulty in comprehending the help features led to none of 

them manipulating the blast algorithm options to fine-tune their processes.

However, they all said that they use format options often and it is pretty 

straightforward to manipulate the format function.  One scientist criticized the 

format window (Appendix D, pg 44) that pops up after the blast button is 

clicked.  She said that an extra click to reach the results leads to lost 

processes sometimes during multiple blasts.  She suggested that maybe a 

pop-up window could be used to show queue information instead of 

interactive web form. 

“The NCBI BLAST interface has been re-designed and offers several 

new search options including the specification of an Expectation Value range, 

rather than a threshold, for reporting alignments, and the specifications of a 

residue range to limit searches to a portion of the query sequence, XML 

output is now supported” 2 (pg 14). These added features enable users to 

better adjust search parameters to produce desired output.  XML output also 

enables users to design their own tools to analyze results. The web BLAST 
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interface also “allows searches to be restricted to a database subset using 

standard Entrez search queries; the same restrictions may be used to screen 

the output of an initially unrestricted search” 11 (pg 29).  This feature enables 

users to create their own customized search database. 

d. CGAP 

CGAP is another project web site within the NIH similar to UniGene 

(Appendix E, pg 47).  CGAP contains multiple sub-projects within its web site 

including sage, which is an expression database made using tags (short 

sequences following primer).  Another sub-project worth mentioning is the cell 

libraries present in the CGAP database.  The sequences for cancerous and 

none-cancerous cell lines from various organs are available for download thru 

CGAP. Chromatogram files for these sequences can be downloaded from 

trace file repositories (ftp://genome.wustl.edu).

I will not get into individual tools available from the CGAP site because 

there are quiet few of them.  Instead, now I will delve into the scientists’ use of 

this site.  Couple of the scientists whom I interviewed, did not know that this 

site existed.  However, the others stated a reluctance to live without it.  One 

scientist contributed the success of this site to its expression SAGE libraries.  

He said that he used these libraries against his own research to confirm and 

distinguish discrepancies with researched cell libraries. He continued by 

stating that he further investigates differences for possible discoveries.

Another scientist used the sequences of the cell libraries and utilized the trace 

files to judge the quality of her own sequence and analyze sequence clusters 
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based on their quality. Both scientists indicated that the web site is not 

optimized for fast browsing and that usually it takes multiple clicks to get from 

one results page to another. 

e. Pubmed 

Pubmed is the web interface to the Medline database.  It contains 

references to medical journals.  Its interface is somewhat different than the 

search interfaces to the online genomic databases (Appendix F, pg 49).

Pubmed has links for advance searches, which can be accomplished by 

inputting author names, journal titles, subject names and others.  Pubmed 

interface also allows MESH terms, which can make a search more accurate. 

Primary results page for Pubmed is similar to other NIH search 

engines, which display results in a list form with an identifier and a short 

summary for each row in the list.  In Pubmed’s case the identifier is author 

names.  As before the identifier link leads to the information page (Appendix 

F, pg 50).  Information page includes article information such as journal 

name, date, author name and location.  Following the article information is the 

abstract of the article.  Nowadays, most articles have a link to the journal 

website where they are available electronically.  Unfortunately, most journals 

require subscriptions with substantial fees for access. 

The interviewees utilized Pubmed extensively. However, most 

scientists did not use advance search options.  Only one scientist was aware 

of MESH terms.  She did not use them in her searches.  Another scientist was 

not happy with the Pubmed interface at all.  He indicated problems with 
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connection stability, disconnected links and lack of categorizations by journal 

volume.  However, he did like to use the related articles feature of Pubmed 

searches.

Pubmed continues to serve as an interface to the 11 million references 

at Medline 2 (pg 13). The abundance of references makes it crucial to have a 

proper interface providing to access the data.  Pubmed also provides 

multimedia data with some of its entries.  It provides users with “streaming 

video and high resolution media” 12 (pg 2) 

In a recent study, scientists tested the effectiveness of Pubmed in 

producing sought out results for tracking down systematic reviews.  They 

found out that with personalized strategies, user can retrieve up to 90% of 

listed resources.  Cochrane library and ACP journal club was used as the 

baseline for this study 13 (pg 161). 

f. OMIM 

OMIM is an online book of inheritable diseases.  It used to have its 

own search engine but at present, it is incorporated in Entrez (Search engine 

for online journals and molecular biology databases). Therefore, it can be 

searched using the similar Pubmed interface.  A query in OMIM brings up the 

list form of NIH search engine results.  From the list results one can go to the 

information page of interest by clicking on the OMIM identifier link.  The 

information page (Appendix G, pg 51) is one of the longest ones within the 

NIH results pages.  It contains text about the disease and links to relative 

journal articles about the disease. 



15

Only one scientist I interviewed used OMIM before.  He indicated that 

he used OMIM as a journal reference tool and that he countered many 

examples of out of date disease entries. 

“OMIM is an easy and straightforward portal to the burgeoning 

information in human genetics” 4 (pg 52). OMIM has added statistics links to 

its main web page to give users a feel of the size and functionality of the 

OMIM database 4 (pg 53) OMIM is continuing to expand its functionality by 

offering help to researchers to unravel complex relationships between genes 

and diseases 4 (pg 54). To enable this functionality an easy to use and robust 

interface is of absolute necessity. 

In a recent study by the Washington University School of Medicine, 

medical students were tested on capabilities to find sources on the internet for 

a given disease 14 (pg 852).  In this study OMIM web interface proved 

particularly useful by providing the students with various genetic sources 

about the disease in question.  OMIM provided information about genetic 

mutations causing the disease.  Source of each mutation was sited with a 

brief explanation of molecular consequences of the mutations 14 (pg 854). 

OMIM also provides links to related literature at Pubmed.  User has the 

ability to move from a possibly outdated OMIM article to fresh articles about 

the subject at Pubmed by clicking the yellow light-bulb next to the article 15

(pg 184). 
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3. ENSEMBL 

Ensembl is a venture among European molecular biology institutions to 

produce tools to annotate eukaryotic genomes. In a way it attempts to do the 

same thing UniGene is trying to accomplish which is to produce robust sequence 

sets from the available bits and pieces and to annotate those sets.  Ensembl also 

added a very good web design to the mix.  Use of buttons instead of links 

provides a feeling of an application tool to the web site (Appendix H, pg 53).

 The search page has some interesting tools (Appendix H, pg 54).  One of 

them is the graphical genome browser.  The user can click on a part of a picture 

of a chromosome and zoom in to the map coordinate of the gene they are 

interested in.  Ensembl also allows the user to download data in the form of maps 

or genomic dumps such as sequence data files. 

 Only one interviewed scientist had used Ensembl before and she did not 

use it extensively.  She remembers the experience of browsing in the web site as 

being too complicated. 

 “The Ensembl web site provides a variety of alternate views of the data” 5

(pg 39).  This is done to allow alternative views to provide a better understanding 

of the data.  For this purpose, “ensemble can be accessed in a variety of ways 

apart from web pages” 5 (pg 39).  Tools such as Apollo Java viewer can be used 

to organize data to fit the users’ specifications. 

In 2002, Ensembl added new capabilities to its features.   Ensembl now 

provides comparative genomic information between human and mouse 

genomes.  The available information includes: “fine grained DNA–DNA 
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alignments; orthologous protein information and large scale synteny data” 16 (pg 

38).  Ensembl also predicts the addition of “drosophila and mosquito comparison 

information and a three way comparison of fugu human and mouse” 16 (pg 39). 

The increase in available features will enable scientists to use resource of 

effectively and efficiently. 

In 2003, Ensembl added regular updates into its repertoire.  A monthly 

release cycle has been adapted since February of 2003 17 (pg D468).  Other 

added features include a pre-ensembl web site which includes information about 

genome assemblies to be published 17 (pg D468).  The new ‘Otter’ tool provides 

“an extended Ensembl schema for gene curation” 17 (pg D468).  Further 

enhancements include added annotations for the comparative genome analysis 

tool, an overhauling of the Ensembl web-site and, the addition of Ensembl-Mart 

which is a tool exclusively written for data-mining genomes 17 (pg D469).  With a 

mission statement of “continuously trying to improve all aspects of its work, from 

software engineering through to data analysis” 17 (pg D469), Ensembl web 

interface continues to refine its process of presenting scientists with necessary 

tools to analyze data. 

Ensembl also has participated in studies to expand its reach.  Ensembl 

has provided an XML interface to its data for a Distributed Annotation System 

research.   This study attempted to access various annotation resources and 

provide centralized data 18 (pg 5-7). 
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4. KEGG 

 KEGG is a pathway tool that shows metabolic or regulatory pathways for 

the sequence of interest.  The main web site (Appendix I, pg 55) contains various 

links to reach the pathway map.  One way to reach pathways is the chromosome 

map, which can be browsed to go to a particular gene.  KEGG can also be 

browsed with an OMIM map. The web site also offers categorized and browsable 

list to navigate in order to search for pathways. 

 The only scientist that used this interface was very disappointed by it.  He 

indicated that the web site was very cryptic, hard to navigate and not very well 

explained.  He found himself running around in circles and not reaching the 

needed pathway. 

 The authors of a KEGG related article discuss various ways of accessing 

the GENES databases at the KEGG site 6 (pg 43). They state “the GENES 

database can be accessed by three methods, although there are numerous links 

leading to this database in the KEGG system” 6 (pg 43). The multiplicity of routes 

to reach results was one the major problems with the KEGG interface.  The 

sheer amount of links usually led the user to unwanted paths.  If KEGG ever 

plans to have a robust interface, they will need to restrict the available number of 

pathways to reach results. 
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5. EMBL 

 EMBL is the European analog of the NIH’s molecular biology section: 

NCBI.  Some worldwide used genomic databases are produced by EMBL such 

as the Swiss-prot protein database. The main web page (Appendix J, pg 57) is 

the entry point to the web site.  The user has to navigate thru it in order to get to 

tools web page (Appendix J, pg 58). The tools page has links to many different 

tools to access the data provided by EMBL.  There is also a simple search 

engine to find genes via accession numbers. 

 None of the scientists I interviewed used the EMBL site before.  The data 

from EMBL is available thru the NIH web sites. 

 “The EBI provides a comprehensive set of sequence similarity algorithms 

that can be accessed both interactively from the EMBL-EBI World Wide Web site 

(http://www.ebi.ac.uk/Tools/) or by email)” 7 (pg 25).  The abundance of tools 

increase EMBL’s potential as a well developed device to analyze molecular data.  

However some of these tools need to be presented on the main page in order to 

allow users easy access. 

In 2002, EMBL added new features to its functionality.  The new 

con(struct) division provides “sequences of chromosomes, genomes and other 

long sequences constructed from segment entries” 19 (pg 20).  During this period, 

EMBL also started providing whole genome shotgun (WGS) sequences 19 (pg 

20).  While expanding its information base, EMBL also looked into expanding its 

reach.  To that affect, EMBL collaborated with Genbank and DDBJ to create a 

“Third Party Annotation” dataset 19 (pg 21).  Daily builds of dataset ensure 
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constant updates.  And, ftp access to dataset enable scientists to analyze 

annotation information from three major sequence repositories with ease. 

In 2003, EMBL has adopted the XML standard for data exchange 20 (pg 

D29).  Formatting of its data with this standard will make it easy for third parties 

to access EMBL information and adopt it quickly. 
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6. Analysis 

 An issue that came up repeatedly during the interviews is the number of 

links that users needed to go thru in order to reach the page of interest.  Most 

NIH pages used an intermediary list page prior to access to information pages.

Two clicks is relatively short when seeking information, however it is one more 

than absolute minimum.  Especially during long lengths of multiple searches, 

users going thru an intermediary step would further lengthen the amount of time 

researchers invest in browsing.  One way to minimize the intermediary step is 

displaying top 5 results and providing a link to the intermediary list results.

Unfortunately, since different scientists seek different results sometimes for the 

same data, interface designers need to add easy to manipulate and intuitive 

parameters to the main search site in order to give scientist the ability to seek the 

correct top 5 entries for their searches.  One way of providing these parameters 

is to do studies of the users and to categorize the most used parameters of the 

search engine.  Then, provide these parameters as categories in the search site.

However, I repeat that these parameters need to be intuitive and easy to use.

Otherwise, it will lead to abandoning of the search tools. 

 Another issue that came up during interviews was the difficulty in using 

help sites.  The major problem was the inability to understand what was said in 

the help sites.  In most cases, help site failure is due to non-professional 

preparation of the help site. My suggestion in this situation is to hire a technical 

writer to prepare the help sites.  I also suggest that illustrations must be used in 

order to prevent users from reading pages upon pages of text manuals. 
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a. Cross web interface analysis 

 The main NIH database web interfaces start with similar search pages.

Genbank and, UniGene provide a simple search page made from the same 

template.  This template includes a drop down menu to choose from set of 

databases and a textbox to enter search query.  Search query can be of various 

formats including accession numbers.  Help on how to conduct searches is 

available through help links on all search pages.  This form of simple search is 

pretty standard allowing users to conduct simple searches without too much 

hassle.

 The results pages for NIH sequence databases’ search engines differ from 

each other.  Results provide database specific information formatted to fit user’s 

needs.  Genbank provides a list form of matching sequences with short 

descriptions which can be further explored by clicking provided links. UniGene’s 

results page is annotation specific and provides list of categories where the 

sequence belongs.  Both results page formats provide links to relevant 

publications.

 CGAP is also oriented in an annotation specific structure.  However, unlike 

UniGene, CGAP is structured more rigidly and provides access to clumps of data 

at a time in the form of libraries.  For that reason CGAP is oriented more towards 

higher level analysis and organization. 

 Blast doesn’t compare to the other web interfaces very well.  It’s a specific 

tool provided to search NIH databases by sequences.  As such, the initial search 

user interface is completely different from prior query based search interfaces.  
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The only commonality between other search engines is the links provided to 

relevant publications. 

 Pubmed and OMIM provide interface to medical article databases.  

Pubmed has extensive configuration options for its searches.  This extensive 

configurability allows users to filter their searches to their desire.  OMIM provides 

access to genetic disease articles in a book format.  It excels from a simple 

paperback book in that, being a web interface; it has the capability to go from one 

document to another by following provided links. 

 Ensembl also provides extensive annotation information like UniGene.  It 

reaches further than UniGene in user accommodation by continuous upgrades to 

its features.  Ensembl continues to expend its capabilities by adding new tools 

and, providing access to new data. 

 KEGG lacks behind in usability as compared to other web-interfaces.  Its 

initial web page is not very user friendly.  It does not provide simple descriptions 

for novice users thus making it hard to learn how to use. 

 EMBL provides another web interface that is on the rise.  EMBL’s 

collaboration with other databases and suit of tools for access and analysis 

makes EMBL web-site and attractive choice for scientists. 

b. Critical Journal Review 

 Evaluation of web interfaces for their utility is a subjective matter.

Complicating this fact is the youthful nature of the web medium used to provide 

access and analysis features to molecular biology databases.  Due to these 
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natures of molecular biology database web interfaces, it is difficult to locate 

quantitative analytical papers on the subject. 

 Most of the papers I have used as references in this project provide 

qualitative analytical results.  Genbank series of articles provided me with 

information on overall qualitative progress made in the Genbank web interface 3,

8, 9.  Similarly, the NIH database update papers from Nucleic Acids Research 

provide progress information for UniGene and Blast web-sites 2, 10, 11.  Ensembl 

and EMBL have there own set of articles that track their progress over the years 

16, 17, 19, 20.

 Pubmed and OMIM have their own articles that track progress, show 

utilization studies and provide information on cross database collaborations 12, 14, 

15.

 One article on Pubmed does a quantitative study on search findings.  The 

study is based on whether users can reproduce results found by Cochrane library 

and ACP journal club given certain search criteria.  Authors go on to do statistical 

analysis of their results and draw conclusions based on findings 13.

 The referenced articles proved useful because they showed the progress 

made by the web interfaces in trying to accommodate their user in providing 

useful access and analytical tools to the particular molecular biology databases. 
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7. Conclusion

 In conclusion, an optimal web interface for online databases should employ 

single click or double click at most to reach results from the start of search query.

The interface should also employ easy to use and intuitive parameters, such as 

those described in this paper, for scientists to access search engines in order to 

enhance the features of the search.  To complement the web interface, a help 

site to navigate the various features should be written in simple language and 

illustrations should be included.  Length of the help pages should also be limited 

in order to provide users with fast and simple help.  If deployed, such web 

interfaces will allow users to more thoroughly utilize the tremendous data 

available from various online databases. 
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