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MushBase: A Mushroom Information Database Application
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A database application, namely MushBase, has been built based on Microsoft Access in order to store and manage different

kinds of data about mushroom biological information of species, strains and their physiological characteristics such as geom-

etries and growth condition(s). In addition, it is also designed to store another group of information that is experimental

data about mushroom classification by Random Amplification of Polymorphic DNA (RAPD). These two groups of infor-

mation are stored and managed in the way so that it is convenient to retrieve each group of data and to cross-refer between

them as well.
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Random Amplification of Polymorphic DNA (RAPD) is

an efficient molecular biological method to differentiate

various fungal species including mushrooms through the

analysis of randomly amplified DNA fragments from

unknown template DNAs (Zervakis et al., 2001). Because

there is no need to determine the nucleotide sequences,

RAPD is a convenient tool for DNA fingerprinting of dif-

ferent strains, which share many common phenotypic

properties, of the same species. This method is therefore

popularly used in typing of fungal strains (Zhang and

Molina, 1995) along with sequence analysis of known

molecular markers such as ITS1-5.8S rDNA-ITS2, 18S

rDNA etc.

We have currently worked on differentiation of an edi-

ble mushroom Pleurotus eryngii from Korean farm fields

using RAPD (Ro et al., 2007). One RAPD experiment

produces several kinds of output format of data, includ-

ing gel images, gel pattern in form of Excel file and phy-

logenic tree images. Each classification experiment may

also involve a number of mushroom strains which may be

repeatedly detected in other experiments. By this way,

with a large number of experiments, there will be com-

plex relationships among different experiments, experi-

mental data, species and strains. Therefore organizing

information in an efficient and convenient way becomes a

great demand. So far, there has been no available desktop

or network applications for storing and retrieving data

about mushroom.

Microsoft Access, which is a part of the ubiquitous

Microsoft Office suite, is widely used to create and man-

age computer-based database applications on desktop

computers and/or on connected computers (a network). It

can be used for personal information management, in a

small business to organize and manage all data, or in an

enterprise to communicate with servers. Furthermore, the

convenience of developing graphic user interface (GUI) in

combination with visual basic for application (VBA)

which is an easy-to-use programming language, make

Microsoft Access the software of choice to develop data-

base applications that do not require many concurrent

users. Some rare cases have shown Microsoft Access can

be a powerful tool for biological database applications

(Creighton and Hanash, 2003; Kokocinski et al., 2003).

From above needs and Microsoft Access’ capability, we

have built a database application for mushroom informa-

tion, which is so-called MushBase, based on Microsoft

Access version 2003. Utilizing concepts of design data-

base application in Microsoft Access (Swift, 2004), the

cycle of building MushBase is divided into different

stages including defining data entities, data table struc-

tures, table relationship, user interface design and user

access control. Each stage and the whole cycle were

revised many times to improve functionality and perfor-

mance. Design tools in Microsoft Access were used to

design tables’ structure, GUI, whereas VBA was used to

program behavior of GUI’s elements and their interaction

with user.

All entities of information that are necessary to be

stored were listed out and put elegantly in tables based on

their practical relationship (Fig. 1). Virtually the tables can

be divided into two groups, nomenclatural and physiol-

ogical data, and experimental data. Relationship among

tables was defined to ensure desired flow of data in the

application. By this way MushBase can be used for stor-

ing information about mushroom collections and for stor-

ing mushroom classification data at the same time.

MushBase’s GUI was designed in task-oriented style

which is the grouping of MushBase usage into five differ-*Corresponding author <E-mail: rohyeon@gnu.ac.kr>
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ent categories of activities: viewing/searching, adding,

editing, and printing. Each of those groups, which is

located in one tab of the main control form or in other

word “switchboard” contains controls to access appropri-

ate functionalities (Fig. 2). With appropriate access rights,

which are assigned by the administrator, a user can go to

corresponding functions. With searching, viewing and

printing rights, for example, a user can easily search in

Fig. 1. Data structure and relationship in MushBase: Relationships among data tables in MushBase are defined in relationships

window of Microsoft Access. The key icon marks primary key of corresponding table. Tables in relationships view can be

divided into two groups, (1) nomenclatural and physiological data and (2) experimental data. The two groups of tables can

work independently and cooperatively with each other.

Fig. 2. MushBase’s main control board: All interactions with MushBase can be accessed from a main control board named

“Switchboard”. Interactions are divided into five categories which are Searching, Adding, Editing, Printing and Help.
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different ways about stored information such as genus,

species, strains, experiments, etc and then print them in

printing format.

To ensure security and stability for database, a user-

access-control system is implemented. To begin working

with MushBase, a user must firstly log into her/his user

account. Based on given access rights that user can do

certain tasks such as viewing, adding, editing or printing.

This is to avoid accidentally damage to the database. The

logged in user will be presented the Switchboard to use

the software within the permitted realm. The viewing

workflow, for instance, enables user access to different

viewing items, which include a form showing hierarchi-

cal views of genus, species and strains (Fig. 3). On the

other hand, from the hierarchical view, users can search

and view database in a very convenient way. At the same

time, the adding, editing and printing let users add, edit

and print data, respectively.

With current version and in desktop environment,

MushBase may serve very well for the purpose of storing

and retrieving both mushroom strains and related RAPD

data. It can also be easily adapted for other kinds of data-

base to which we may apply the same concept such as

bacteria, plants, animals, etc. Further development of net-

working and multilingual user interface may enhance

capability of MushBase and thereby expand its power.
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Fig. 3. Searching and browsing database was made easy and

intuitive by cascading lists of genus, species and

strains. (A) By selecting genus (i.e. Pleurotus) in

genus list, species which belong to that genus are

shown by selecting of species (i.e. eryngii), strains of

that species are shown. A command button was

provided for viewing strain details when clicked. (B)

In strain-detail form view, there is a list of ex-

periments in which the strain has involved; experiment

details can be viewed by selecting experiment name

and click “view experiment details” button. (C) Inter-

actively, from experiment detail view, there is also a

list which contains strains that have been classified.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


