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ABSTRACT

A description of g novel laborarory management Softwdre is pro-
vided. SciencelLabDarabase (SLD) offers a wseful platform to orga-
nizeamulecular Divlogy research laboraiory. The program niangies
stocks of bialogical samiples, Including plaswiids, ansibodies and cell
bines, laboratory protocels and addresses, and it includes an easy
ordering and funds maaging svstem. Preformed data sheet tenr:
plates-help to store ond maintain valuable information on samples
or reagents and to fucilitate the transfer of uccurate information be-
rween researchers. Password protection regulates access, and simple
button functions allow the wse of this system withous prior database
knowledge: SLD is based on FileMaker Pro Version 4.0 which al-
lows easy customization and importof preexisiing dota from other
applications, The SLD progrem was successfullv tested in several in-
dependent research groups and proved a useful tool 10 effiviently o
ganize wmotecular biology laboratory,

INTRODUCTION

The handling of rapidly increasing amounts of data poses a
considerable problesy in different areas of industry and acade-
mia. However, the development of database software greatly
improves - data management for-a variety ‘of applications;
which increases efficiency of daily routines and significantly
reduces cost. Today, relational databases help to organize ma-
teridl stocks,; streamlive purchasing and handle information.
They are therefore widespread platforms to otganize and
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rnaintain any form of business enterprise. However, maximum
efficiency is only achieved when the specific needs of a cus-
tomer are-met. Surprisingly, tor o knowledge, no available
commercial program hias been designed (o manage 4 small-to<
medivm scale molecular biology research laboratory. Current
alternatives seem fo-be Histing information in. a spreadsheet
program, such as Excel®, or collecting data in printed form.
A sciemific research laboratory does not greatly differ
trom any commercial business in that'it needs 1o conirol ¢osts
and to manage information and matertal. In our own laborato-
ries, we were increasingly strugeling o keep up with the
management of plasmid clones, antibody stocks, cell lines,
ete. and we spent a considerable amount of time filling out
data sheets and searching for lost samples. Furthermore, it is
not onlyimporiant 1o be able to track down valuable samples
i an overflowing freezer. but it is equally important to have
adeguate and reliable documentation to share with colleagues
or to-use for patenting purposes; The costs of constructing g
customized database have been relatively . prohibitive -and
many require; once established, full-time adminisirators and
programmers. However, the release of FileMaker Pro-Version
4.0 enabled the development of an affordable and customized
database solution. FileMuaker Pro 4.0 offers both power and
flexibility—a database can be maintained on either a PCor
Macintosh®-based computer system and can be accessed by
either system over a network. Furthermore, dalabase files are
compantble  across computer . platforms,. and customized
record entry forms can be Created easily with little computing
knowledge, Using FileMaker Pro 4.0, we initiated the devel-
opment of the Sciencel.abDatabase (SL.D), und we hope that
it will find interest in a wide community, Since SLD was de-
veloped by molecular biologists, it incorporates -in-depth
knowledge of a research laboratory and accounts for the spe-
cific everyday laboratory routine, its personnel, equipment
and trequently used labware. In addition; 1o organize stocks
of valuable biological material or consumables, SLD features
an easy ordering systemyand provides a complete overview of
expenses and grants: It furthennore serves as a duabase 1o
store addresses and to accumulate ‘experimental protocols,

Vol 26] No 6 (1999



Together, SLD offers an affordable and easy-to-install data-
base system, and it offers an efficient and user-friendly way to
organize 4 molecular biology laboratory.

MATERIALS AND METHODS

SciencelabDatabase is a FileMaker Pro 4.0 (Claris Corpo-
ration. Santa Clara, CA; USAY based program and is used on
Muacintosh compuiers (&pplé Computer. Cupertino, CA,
USA) oron a standard PC. SciencelabDatabaseMac and Sci-
encelabDatabasePC are available as programs using File-
Maker Pro-4.0 or as stand-alone programs, which do net re-
quire FileMaker Pro 4.0. The stand-alone program does not
allow the Gser fo custonize the software or change passwords;
and the program cannot be accessed simultaneously by multi-
ple users over a network. A minimom of 36 Mbyte random-
access memory (RAM) and a4 Ghyte haid deive are recom-
mended (depending on the planned size of the database). The
programs run on all systems released following Macintosh
System 6.0 (Apple Computer) or Windows 95% (Microsoft,
Redmond, WA, USAY See Availability for information about
obtaining the programs.

DISCUSSION

SED is a hierarchically organized velational database for
the tise in molecular biology research laboratoties. It is divided
into several sub-databases (Figure 1) and helps to manage data
concerning commun biologival samples (plasmids, antibodies.
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Figure §, Home page of the SLDC A sereen shot of the hame page shows the
ditferend sub-databases, which are sctivated by olicking on the individeal
database butions, General anformation and explanations onthe use of the difs
ferent databases is accessible with the Help bution;
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primers etc.), general administrative data (ordering, inventory)
and addresses. A separate section is devoted to laboratory pro-.
tocols. Password protection is included to recognize different .

usercategories before entering the program’s Home pace. Curs
rently, three password tiers have been set: (i) administeator, ()
laboratory-scientist-and (771) guest. Each of these tiers contain
dufferent permissions regarding data enley; editing and view-
ing. Additional Yeatures such as grant dnd cost conlrols are
only accessible o the adaunisteator or respective group leader,
whose password recognition permits the user to modify the
cuyrent program (not in stand-alone version) or {0 change
passwords, if necessary. The different databases are activated
through buttons, and additional help functions provide usetul
information on each subject. Furthermore, since SLD ecan im-
port data from Excel spread sheets (Microsoft), a preexisting
database s quickly converted.

Database Entry

This section describes the procedure to enter a plasmid
into the plasmid database. This process is identical for all the
other databases such ds antibodies, cell lines and soon New
entries are made on préformed data sheets (exemplified by the
plasmid data sheet in Figure 2), and a numbering system allo-
cates a gew wlentification (ID) number to each entry. To ens
sure that each iteni is unmistakably recognized; the 1D num-
ber will ot be reused even after deleting an old entrv. Hach
data sheet is-designed to contain rpost of the-commonly used
information, and we have found that ds system encouraged
users fo enter complete data; However, since SLD is con-
structed with -FileMuaker Pro 4:0 software, additional entry
fields or modification of existing SLD forms can be easily
customized to sult specific needs (not i stand-alone version).

The plastid eatry foro containy useful cross-links:-Simi-
larly, other sub-databases are cross-linked if they contain
complementary information; for example, entries from the
Users and the Suppliers databases appear in all other data-
bases in pull-down menus in the Made by and Supplier ficld.
The DNA Analysis button starts up @ preferred program, such
as DINAsmider or DNAsis® (Hitachi Software Engineering
America, San Bruno, CA. USA), and copies the contents of
the Sequence field into the DNA program for further manipu-
fation; such as restriction digest maps. A liok o a program of
your choice is easily established (described in the Help func-
tion i SLD) Becanse each field can hold'up to 63000 char=
acters, the entire DNA seguence information can be stored.
The plasmid map can be made with a simple drawing pro-
gram that automatically starts by pressing the Draw Map
biitton, Complete maps that are ereated by more sophisticat-
ed programs can be simply copied and pasted into the Map
field. FileMaker Pro 4.0 can import a variety of Macintosh
and PC graphic formats, making it simple (¢ insert scanned or
nternet=downloaded maps.

Al the umporiant information for a particular plasmid is
displaved in a data sheet using the browse mode. whereas an
overview of all plasmids is foutid in a list display. The power
of an electronic database usually resides in its sors and find
features, Every-database can be sorted decording to any fea-
ture, such as date. name, etc.. With a find option, a particular

Bidlechniques 1187



JOLLRIPL TS

entry or g group of entries contaimug & common Teature can identify & sample in the box, simply.clicking on ft.and then
be rapidiv picked out, So far the entry of 4 record inte the pressing the MENL button takes you to the original entry in
plagmid entry form hes béen described Many of these de- the correct database,

scribed features can alse be found in Antibodies, Oligos,

Cell Lines, Strains; Libraries md Protocols. A particulay Ordering

advantage of the SLID Hes in iis capability to.organize sample

storage. Iems are curreitly stored 1o standard polypropylene The ordering of reagents or equipment is.ap ahmost daily
freezer boxes using o 10 x 14 space format (e Nune?; routine i most lnboratories: Howevery we have found thatitis
Nalge Nunc Interpational)y, Although different box formats ofter ditficult o control vutgeing and meoming ordersand to

are notfeatured here, these could be eastly customized. After muintain ayoverview of avatlable reagents to-avoid redundan-
enfering duta, for example into the Plasmid database, the  cles oremaneous orders: Furthermore: looking up addresses
sample g manually atlocated 1o 2 specific freezer and box grophone nwnbers of suppliers. expecially for frequent re-
The Bex it command-4s used 1o openia graphical display of - orders.can be unnecessarily time-consuming. Severad sspects
the chosen box, and the sample s entered (Flgure 23 Al box- of g regular ordering process, including supplier addresses,

ex.can beoviewet in the Stocks database, which s a virtgal details of the purchases etor are combined in g preformed o
representation of the laboratory  freezerse Farthermore, 1o der data sheetin SLD (Figure 31 A BeOrder button aliows

g e LML wiade Selbel. Format Seripl Windsu R ™ sFennna NV s Sue feY WeeE. Selsct Torsat Sroist Wintes o

Figure 2. Preformed data entry sheet of the Plasmid subsdatabase. The screen shot of the Plasmid databose displays thedua entey Toom frethe Brovesemode
¢hefty The enyvofthe pBluesoript™ phisond Hlustrates the informtion that can be Stored, Battons sve wsed to opon . DINA analysivprogramoora Drav map
progrant The List Display botion is chreled. This bution displays Bists of olf plasmids entered, indicating thely name, thic person it made or provided the plas-
i the resbvancs the unigue identficatton atmber and the location ep righty. The cireled Box 3 button opeas thy stocks database Thotiom nghty The name
of the plasmid indicated onthe (op right is transterred (o its procise ocation s vortual bow sweith s Brag&Drog function
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the instant création of a new order form frony a previously
used order. In addition, all orders can be allocated 1o a particy-
lar grant of money source; so that an instant balance of the ac-
counts on o monthly or yearly basis cawbe viewad A specific
search feature also enables the user 10 view expenditure ac-
cording 1o, for example. supplier or user. The expenditure in-
formation is again only available to the individual with the ad-
ministrator. permission. The Ordering database program
mcorporates all ‘received orders and provides san accurate
overview of all available rengents: Thus, redundancies of or-
ders and reagents can beeffectively eliminated,

Administrative Functions and Address Books

After SLD has been opened with the adminisurator’s pass-
word, all program features, such as layouts: passwords and so
on-can be changed (oot tn the stand-alone versionh Algo, sev-

eral additional features are available in the program. Clicking
of the Administrator icon in the home page (Figure 1) opens
a dialogue that allows the definition of projects that will ap-
pear as pull-down menues inthe various database sheets In
addition; this page atlows the entry of fund names and the
amount of money allocated to a particular grant. Clicking on
Expendingre in the order menu results 1o a submeny that
gives o weekly, wmonthly or vearly expenditure report, With
the administrator’s password, new members of the laboratory
can be added, including thetr user names, phone nutmbers and
addresses. This user name will appear in all data sheets as 3
pull-down list under Made By or Ordered By. Finally, only
the administrator can delete entries by pushing the Delete En-
fry button: In contrast, the laberatory scientist password al-
lows entries of supplier aud contact names, which aré used to
store information about vendors and fellow scientists, respec-
tively providing reagents.

File Edit Mode Select Format Script

Window

Figure 3. Preformed ordering duts sheet, The preformed data sheet ts used to plice §
equent ordets are simplified using & repeatorder starus, The ReGrder buston dreates

A batance of aecounts s easily soguired with the Expenditure bution: Fr
new order Torm from a previously used éntry betiring a repent ordey status.
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order and W allovate the purchase 1o o particulae fund and grant pamg.
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SUMMARY

We describe some of the ventral features of Sciencelab-
Database molecular biclogy laboratory management soft-
ware specifically developed by molecular biologists using
FileMaker Pro 4.0, This database meets the specific needs of
a small-to-medium scale research laboratory and will greatly
help 1o organize stocks of valuable reagents, 1o store and
maintain information on those items and to simplify ordering
processes, Furthermore, as all orders can be allocated to dif-
ferent grants and funds, a group leader maintains an overview
over all reagents and consumables in the laboratory and has
instant access to the balance of a project’s money sources and
how they were used. The power and flexibility of FileMaker
Pro 4.0 with the SLD does not Hmit itself to one laboratory.
Because of its networking potential and its cross-platform ca-
pability, this database could be initialized on an institute level.

We have successtully introduced the SLD management
system in our own laboratories and found that it greatly facili-
tates many aspects of our daily routines. Furthermore. since it
is very easy 1o use, it is appreciated by our laboratory members
as an easy information retrieval system: Based on our own ex-
perience, it is thus conceivable that SciencelabDatabase could
become a widespread laboratory mandgement program.

AVAILABILITY

The SciencelabDatabase is made available at a reasonable
fee. For further information, visit the authors™ home page
(hitp://www.peure.mpg.de/stamm hito).
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