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BioNumerics

A UNIVERSAL PLATFORM FOR DATABASING AND
ANALYSIS OF BIOLOGICAL DATA

i

=SS Basic features

¢ Relational database containing taxonomic, typing, and
genomic data of biological entities

e Possibility to store many different data sets (“experiments”)
for each organism or sample studied

e Extensive data import, and export functions

e Advanced statistical analysis, comparison, and identification
functions

e Possibility to combine the information from different
methods in one single analysis

e Exchange of data over the Internet
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' BioMumerics Platform = a0en §
P> sionumerics \_) J \)

Fingerprints ‘Character sets Sequences

Experiment |y

BioNumerics® Database
ODBC & SQL compatible DBMS, running on
SOL Server® Oracle™, PostgreSQL, Access®

Clustering Querying Identification  Dimensioning Statistics
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S what you can do

input

.

_’ et Experiment

data

BioNumerics" Database
ODEBEC & SAL compatible DBMS, running on
SOL Server®, Oracle®, PosigreSQL, Access®
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output

All information is stored using databases like SQL/Oracle
Working interface is BN
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you can do

Database entries

File Edit Database Subsets Experiments Comparison Identification Scripts Window

Species
syvestis 52441 [l 6 0 0 s e e e =]
ingerprint types -
G@Ce7@003 Ambiorix aberrans 52448  fe s s & R |isiniisinsives
Fingerprint types.
G@GellT@004 Vercingetorix palustris. 42815 2 Qe v w e 4 . F m =
G@GeNT@005 Ambiorix sylvesiris i Lejeleinis Experlment C‘::e";’ :m
. racter types.
G@EGCeT@008 Ambiorix S, 52415 Qe = e e 4
Characts
G@G=07@007 Ambiorix sylvesiris 2414 fels o o o types panel Al
s 2024 Jols|so|am" Seencepes
nemeorosum 42816 2 fe e o e 0 s @
sylvestris 52418 2 B + % ® & = &
sylvestris 52417 e # % & & = @
- SLoiorid sylvestric
G@CENT@014 Ambioric sylvestris -2
G@Gel0T@o15 Vercingetorix aquaticus 2009-06-19 12h30mS... Shared -
G@GelT@o16 Ambiorix LA 5 2009-06-19 12h30m5...  Shared |€|
G@CeT@u1T Vercingetorc aquaticus . Experlment 2009-06-19 12h30m5_ Shared
G@Gelld@002 Perdrix pseudoarchasus 29674 2 fe o 6 & s 6 @ - ... 2008-06-19 12h30m5...
G@c=0s@u Perdric pseudoarchaeus 2671 e o o o o o s files panel
G@Gelle@ons Perdrix pseudoarchasus B
G@Gelle@ons Perdrix pseudoarchasus 29688 Qe s & & 8 s @
G@GeNe@08 Perdrix pseudoarchasus 29686  fe e 6 e 0 8 @
GC@Gelle@oo7? Perdrix pseudoarchaeus 29672 2 Qe o w & & s o«
G@Gellé@ooe Perdrix sp. 29%693 2 Qe se e e o o
G@Gelle@010 Ambiorix sylvestris 52435
G@EGele@011 Perdrix pseudoarchasus 25673
G@Gelld@n12 Perdrix 3p. 53175
G@Gelle@013 Ambiorix sylvestris 52433
4 [ m | (3 ZaF i
Database: DemoBase Connected ( ser_) | 50 eniries | 7 experiments | D:\Program Files\BioNumerics

Information part

Information fields

FIELD1 FIELD 2
String 11 String 21
String 12 -
- String 23

Attachments

TXT PDF
Attach 11 -

- Attach 22
- Attach 23

base concept

Experiment part

Experiment type 1

KEY EXPERIMENT DATA
Key 1 Data 11
Key 2 Data 12
Key 3 Data 13

Experiment type 2

KEY EXPERIMENT DATA
Data 21
Data 22
Data 23

Key 1
Key 2
Key 3




TWC/29/30
page 5

) WHEEE What you can do
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Fingerprints Character sets Sequences Microarrays 2D gels

Experiment
data

BioNumerics® Database
ODBC & SQL compatible DBMS, running on
SOL Server® Oracle™, PostgreSQL, Access®

A
Y & B O

Querying Identification  Dimensioning Statistics.

ry
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WSS what you can store

*BioNumerics can store virtually all types of biological data that are used

to compare organisms or organical material:

’\I\IIIIII\ »ll” |
Sequences
it ceeeceeere
_}{L- = ==... .12345675910
."jL .‘
T Characters l
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) WEBES what you can store

Information fields
eUp to 100 fields (each up to 80 characters)
eLink with external databases

Attachments
*Bitmap images
*HTML and hyperlinks
eWord documents
eExcel spreadsheets
*PDF files

eText documents

“FTT T Fingerprints
el e 1-D electrophoresis gels scanned as bitmaps (RFLP, PFGE,
Ribotyping, RAPD, DGGE & TGGE, etc.)
e Sequencer chromatogram files (AFLP, VNTR, HDA, etc.)
¢ Spectrophotometric files
e MALDI & SELDI profiles
e All other kinds of densitometric profiles

Character data

* Phenotypic test panels (API, Biolog, Vitec, etc.)
 Antibiotic resistance profiles

e Fatty acid and quinolone profiles
 Hybridization blots such as Spoligo typing

* Biochemical & morphological features

e Microarray & Genechip data

o Etc.

Sequence data

¢ Sequence trace (chromatogram) files

e Formatted sequences from publuc databases (EMBL, GenBank)
¢ Aligned sequences such as from RDP

e Amino acid sequences

2-D gels
Trendcurve and kinetic reading data
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Fingerprints Character sets Sequences Microarrays 2D gels

Experiment
data

BioNumerics® Database
ODBC & SQL compatible DBMS, running on
S0L Server® Oracle™, PostgreSQL, Access™

v Y Vv v
© ® @ O
Querying Identification  Dimensioning Statistics

\.)
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) WEBES what you can do

Querying

e Using fields

¢ Using experiments

» Using ranges of values
¢ Using any combinations

Cluster analysis

e UPGMA, Nearest Neighbor, Furthest Neighbor, Ward...
e Minimum Spanning Trees

e Consensus trees

¢ Calculation of degeneracy, error estimation on trees

I Identification
e Library construction
e Statistical confidence
E o Neural Networks
e Decision Networks
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) TEEE. What you can do

Dimensioning, ordination
e Principal Components

¢ Multi-Dimensional Scaling

e Self-Organizing Maps

Phylogeny

¢ Pairwise & multiple sequence aligment
B ¢ Neighbor Joining
M o Parsimony

e Maximum likelihood

Statistics

e MANOVA

e Discriminant analysis

e K-means partitioning, Jackknife,...

e Numerous statistical tests and charts

Import gel
Define lanes

Link lanes to
Entries

Use internal
controle band
for normalisation

bl L

i Curves  Hormalization  Bands
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JITTT Example AFLP
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Before normalization
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After normalization
-
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BioNumerics
File Edt Datsbass Subsets Expetiments Comparison Identfication Scripts Help Bandscoring Window

Key { i  Alfacode Vastgestelde naam | Yoorlopige aandui... | 12345673881 A

Stokboon@000D0OM  BON 104 an Cvervioed 5248530 o v |e|s|s e o= T Type

Stokboon@00000002  BION 105 z Overviaed A2ad862 * ojo/sisfaje aln —— T

Stokboon@00000003  BONADE z Mechelse Markt £244860 o slelelelelelale e e

Stokboon@00000004  BON 108 An Westiandse Dubbele A248531 s o|s|eie|a]s|a]s B Ehali

Stokhoon@00000005  BON 109 A Westiandse Dubbele ADE2634 * o v|siaje v a0 o e

Stokboon@0000000E  BON 1010 An Wiestlandse £249095 « ojo|elo|alolals hd
Stokboon@00000007  BON 10111 ZenAT Farba 28 RZ 2246985 “ o o5 ule o slu Entry relations.

Stokkoon@000D000E  BON 1013 EN Fernando As 2019 £245702 s o|e|oie|a|e|e]e

Stokboon@00000003  BON 1014 ZenaT AS 3085 £244947 « siv|sie|s v a0

Stokboon@000000H0  BON 1015 AT Sultana HE 1176 £249254 s oje|e(afals|als

Stokboon@0O0D0OM1  BON 1018 A Rakker Oberon £243097 o olelelnlalelale Modified
Stokhoon@00000012  BON 1013 Ah Isebel HS 1242 A245008 e s|es|e e|s|s e e | 20100722-R10-41 4-E34MS0-700-00%2 | 2010-07-23 09NSTIZ.., 2010-08-11 14n07m4, 2
Stokboon@00000013  BON 1020 z Blue Lake Whits Seed A244488 © s 8|s 88 50 201 00722-R10-41 4-E34MiS0-box 1-700 20 0-07-23 00hSImD... 2010-08-11 130573, o
Stokboon@0O000M4  BON 1022 AT en A Cobra HE 1108 A052498 * ojo/es|aje aln

Stokhoon@0000001S BOM 10 25 I Mombacher Speck A244508 )

Stokboon@0000O0TE  BON 1026 = Necksrkdinigin £244925 s o|s|oie|a]e|ale

Stokhoon@OO0D0MM7  BON 1027 7 Neckarkéinigin A244861 * o vieinje ve ey < i

Stokhoon@0000001E  BON 1028 An Meckarkanigin ADB2611 « sjo o olee ala Name Created Modified Location
Stokboon@0000001S  BON 1023 EN Necksrkdinigin £249233 o olelelulelelals im T e 12010—08—13 IO ..lsme T !
Stokhoon@000000Z0 BON 1030 AT Markart £245081 * ofo|eie|a]e|ale S — =
Stokhoon@O0000021 BN 1031 A Terl hun 5222 £243094 * o v|e aje v a0 ﬁl | _|;
Stokboon@00000022  BON 1033 EN Neckargold A249232 s ojefejafaje|ale T e mme——

Stokboon@O00000Z3  BON 1035 z A cosse violetts sans £244457 I e

Stokhoon@00000024  BION 1037 M Readsheer A249100 s s|e|e ofe|e|n

Stokhoon@OO00O025  BON 1035 An Rasdsheer A249101 s o v|sia|e v e

Stokboon@O00000Z6  BON 1039 z Sacha hun 0011 CP £244878 * sjo/sisfajoe

Stokhoon@00000027 BN 1040 z Martra DB 818251 £244504 ¢ o olelulaels

Stokboon@O0000023  BON 1041 AT Mgarve HE.34 A052291 s o|s|eie|e]e]e

Stokhoon@00000023  BON 1043 A Hgarve Hs.34 ADE2707 .o ve bl .

‘ 3 Kl

liovels |

Open comparison window
To compare several different experiments from different samples
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/T Example AFLP

Fle Edt Layout Groups Clustering Statistics Fingerpnnis Bandscoring  Characters Sequence TrendData Composte  Window
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APPLD Composite data sets .

Character Sequence
@Y Y Ye) CCTGTAAT
[@lel 18] GCTGGTAC

@Yol Yo) CTGGTACT

100

Cornpin

o p]cture?j

Option 1: averaging si@

matrices

Fingerprint 2

pe
nm

Weighted average

Average
similarity
matrix

—

Dendrogram 2

Consensus dendrogram
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Character set 1
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Character set 2

Dendrogram 1 Dendrogram 2
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(Aligned) sequence
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TeTTTCcCTATTCAA- -CTBTT
AAGTTTCCTATTCAA- -CTGTT
AAGTT--CT-TACGAGTETATT

Option 2: creation of ¢
character tables

Combined character table
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Binary (presence/absence) or quantitative data

Sequence table
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Categorical data (e.g. A, T, C, G or gap)
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S What you can do
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Fingerprints Character sets Sequences Microarrays 2D gels

Experiment

BioNumerics® Database
ODBC & SQL compatible DBMS, running on
SOL Server® Oracle™, PostgreSQL, Access®

YoV VY v v

Clustering Querying Identification  Dimensioning Statistics.
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S What you can do

ummwmemmlm BN works on Windows

* Many different users can work
on the data at the same time
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What you can do

Bionumerics modules

Application Modules

Fingerprint Types Module €5500
Character Types Meodule €1900
Sequence Types Module €2600
Matrix Types Module €1000
Trend Data Module €2300
2-D gel Types Module €6300

Analysis Modules

Tree and Network Inference Module €3000
Sequence Molecular Analysis Module €2300
Chromosome Analysis Module €3200
Identification Module €2400
Dimensioning Techniques Module €2500
Database Sharing Tools Module €2700
Versioning & Audit Trails Module €15000

BioNumerics Plugins

What you can do

Bionumerics modules

e Multilocus VNTR Analysis (MLVA)
e MIRU VNTR

e Multilocus Sequence Typing (MLST)
e Polymorphic VNTR sequence typing

* Spa typing

e Diversilab

e Geographical mapping
e HIV drug resistance

e MLPA
e Band scoring

e HDA

e SNP genotyping

Fingerprints, Characters,
Tree & Network Inference.

Sequences, Characters,
Tree & Network Inference.

Fingerprints, Tree & Network Inference,
Dimensioning.

Database Sharing.

Sequences, Characters, Identification.

Fingerprints, Characters.

Fingerprints, Characters, Dimensioning,
Database Sharing.

Characters.
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/ Conclusions &‘

BioNumerics is an all in one system:
Database (collection of information and query)

Input of all kinds of biological data
several different experiment types

Statistics of the data on combinations of
experiment types

Database sharing tools, compatible to many

different database systems, any number of users
on different locations

[End of document]





