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BIOLOG Molecular Identification Methods and the =
Importance of Biodiversity Informatics

Pattern Techniques Sequence based techniques
RFLP Comparative sequencing
AFLP Taxon specific probing

(chips, FISH)
ARDRA

Diagnostic PCR
RAPD

Protein profiles
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Molecular Identification Methods

Similarity dendrogram
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Normalised protein profiles
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Strain number Species name

LazT
L4286

L8

1592
L5338
L5338
LMG 11410
T 108" | £ inopinatus

LMG 114847 P. damnosus
LMG 13381
MG 1338 | P acidilactici
LMG 113847
LMG 13373
LMG 13485 | F. pentosaceus
LMG 114887
LMG 12184 _
G 12165 | L. paracasei subsp. p
LMG 13087T
LMG 919687 L coryniformis subsp, sory!
MG 9197T L. coryniformis subsp. forgu
LMG 6909T [ eu. mesenteroides sUDSp.
LMG 6893T [ eu. mesenteroides subsp.
LMG 6908T [ eu. mesenferoides subsp

LMG 11432 .
LMG S845T i L. bifermentans

LMG 13386
LMG 114867
LMG 5907T
LMG 9206
LMG 92037
LMG 13047
LMGBA1ST | L. helvelicus
LMG 18225

LMG 68321 L. buchner

LMG 91877
PR | L. alimentanus

MG esieT L. kefiranofaciens
imeesser W confusa
MG 14471T W, kandleri

(MG 7944 .
MG asoam} L. brevis

LMG 11485T P dextrinicus

LMG 180107 [ L. manihotivarans
LMG 16011

e ez14T L. sharpae

L. peroiens

| P. parvulus
| L plantarum

| L gasseri
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Biodiversity Today

Bl Bacteria and Archaea (4.500)
H Protozoa (40.000)
M Insects (950.000)

O Other Animals (110.000)
O Fungi (72.000)

O Algae (40.000)

O Plants (270000)




Prokaryotes — A7
The Unseen Majority

(assuming that 0.1% of the prokaryotic species have been isolated)

H Bacteria and Archaea (4.5 Mio)
H Protozoa (200.000)
M Insects (7.9 Mio)

E Other Animals (576.000)
O Fungi (72.000)

O Algae (400.000)

O Plants (321.000)

But every insect contains at least
one specific bacterial symbiont



Full-cycle rRNA-approach

AT

16S rDNA

Cloning

Sequencing

Phylogeny - 16S rDNA sequences
Comparative analysis

o



' In situ detection
of nitrifiers in
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= ¥ Ammonia-oxidizer:
Nitrosococcus
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LR nk el Nitrite-oxidizer:
i ) -
‘Lﬁ}* ?"_ Novel Nitrospira-like
' B bacteria



FISH - Microautoradiography

10 ym

cryo-
section

Microautoradiography.

Cells which took up .
radioactively labeled Fluorescently labeled bacteria

substrate induce silver ®* " @&
grain formation.
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9% ARB, a Software Environment for Sequence Data
;:jei Sequence SAl Iree Properties Etc ‘uSLle

poster.arb ‘ tree_1400_sep01

ali_lbs
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e
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V Neisseriales
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REagr r ¢(4l4

uncultured enbacterium
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JuHpP

RIGHT: unmark subtree

Gammaprotecbacteri

K 'Data_wi

Burkholdericles

W

Protect 0 —

EC=ES)

CLOSE | HWELP | EDIT | RELOAD |
Switch to.. Test| Basicl Expertl
You are editing {ARB_ID}: BtOProl2

Organisn Ibeta proteobacteriun B2 Accnbr | AF035048

Taxonomy

ﬁ [EBI] Bacteria; Proteobacteria; beta subdivision.
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Title F [EBI] Aguabacterium gen. nov., with description of Aguabacteriun citratiphilum
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% ARB, a Software Environment for Sequence Data

il ARB_EDIT:
File Create Edit Block Properties
% Help| Redo| Get| Position E.coli Base IUPAC  Helix #  protact ’
KILL
Userl | aaacucaaa L85 5‘32!5; LE5T| 4B ai(églﬂ)um MQH Etl ARB SECEDIT
% UserZ | ggaacgugcccugaagua L 5 m;;i%"’l) é . (S:ggﬁx]t#)re JQH §
EETFES | Probe | AUGECUAUGEGAARLCUCE = o | o) T, = o | e e, = o

File Properties

R
AGq f/,}/fc
AGGU

cu-uc cuu

criccCuruc -l
crucc c ucu

c c <

G G 306 |
Cru:cc. C uc v
cru:cc C uc u
Cru:-cc. C uc u
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BIOLOG Automation of Data Import

EBI ‘ ARB
- Databases

SRS6
Serve
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Development of an Improved Sequence Aligner =% —

BIOLOG

L

Smith-Waterman-Matrix with Constraints

imposed by Secondary Structure
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© Database Access s

BIOLOG

http://www.arb-home.de

4 ¥ A @4 2 @ @ @ &

Back Faryard Reload Home Search  Metscape Frint Security Shop Stop

6~ Bookmarks A Location: fattp: //ww. arb-home. de/

[ Linux ¢ WebMail ¢ Calendar 4 Radio ¢ People 4 Yellow Pages ¢ Download

File Edit View Go Communicator

= e - |
s <« » 3 & o < & B
R —
Eack Faoreard Reload Home Search  Metscape Print SECUTtY Shop g
" Bookmarks A Location: [http: //mmw2. nikro. hiologie. tu-nuenchen. de/arh /downloads, htnl ,r| " What's Related

[ Linux ¢ WebMall ¢ Calendar 4 Radio ¢ People ¢ Yellow Pages ¢ Download ¢ Customize..

Introduction

environment

The rapidly increasing nmmber of awailable tRINA sequence data, the grovwing
missing of an integrated package of cooperating softwware tools for data han
qbout quB bivinformatics group some years ago.

Downloads

The ARE project (latin, "arbor"=tree) iz a joint inidative of the Lehretuhl fitr

n
€05 Bechnerorganisation of the Technical University of hMunich.

ARE databases:

[REYST IS SR What is ARB? » databages Last update: 2001-May-10

Oeout ORB

The ARE software is a graphically oriented package comprising various tooll
database of pr d (aligned) seq: and any type of additonal data]f
phylogeny or other user defined criteria. Take alook at some features Neass

Dowwnloads Dmportant: If you download databases using windows, only download the gz files! Otherwise the file will be cormpred.

[Projecks

Docurmentation Files needed to install arh:

DEODIE Currently research projects for software development and database mainten|

B » arb_install sh installation seript
foundation. - T
Doconioads » arb.tgz ARE program
» zoat decompress programm (gzip)

[Projects
Important: Do not uncompress and untar arb tgz directly, nse the install script!

[Peoplz
Installation instmetions:

» arh README. txt Lastupdate: 1998-0ct-12

Beta-Versions:

Warning: This are medivm stable versions. Flease do not delete your old ARE-installation and install into a different directory.

Tast updaed on 31 Ot 001 F & Linu: Ber 011107 M ERBALIEAY
by Lothar Richter and Ral f Westram “ [ ] Solariz Beta 011107 Last update: 2001-How-07
E » Recent changes

Linux-Requirements: A recent version of Linux (based on libc &)
To detect which version you have type '1dd /bin/su’. If ibe. 0.6 shows up yon have a version based onlibc &

A
b % 3P ED v!”

o | |
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el ARB_NT <2
File Species Sequence SAI Tree |
poster.arhb | tree_1400

UNDO| REDO

HMARK MODE

ERELY kY

o
i

Z

£
£
<

& Bk

B

* [ [&

z
=
z
bl

sk

"

LEFT: mark subtree

In Silico Design and Evaluation of Taxon

Specific Probes

sl

el PD RESULT B
CLOSE | SAVE |  PRINT | HELP |
Probe design Paraneters: A
Length of probe 18
Temperature [30.0 -100.0]
GC-Content [50.0 -100.0]
E.Coli Position [ 0 -100000]
Hax Hon Group Hits 0
Hin Group Hits 50X
Target le apos ecol grps G+C 4GC+2AT IDecrease T by n*.3C -»> probe matches n non group species Probe seguence
AUGGGUGCUUGCACCUGA 18 A= 154 73 2 595.6 56.0 | 03 05 03 05 05 03 05 05 03 036136136235653125316735175517952435243; UCAGGUGCAAGCACCCAU
GUCGUAGCUAACGCGUGA 18 B=14914 854 2 595.6 956.0 | 03 05 05 03 05 03 05 05 25 2513317051705236358536843;6843572751244351264; UCACGCGUUAGCUACGAC
UGUCGUAGCUAACGCGUG 18 B- 2 853 2 595.6 56.0 | 03 05 03 03 035 03 05 03903903903294529433055512;561135675;976351194;31241; CACGCCUUAGCUACGACA
CGGARGUGGGGGAUAACG 18 C= 852 136 2 61.1 58.0 1 05 05 03 05 15 15 15 25 2511356157157951003512851335395;345334743499; CGUUAUCCCCCACUUCCG
UGGGUGCUUGCACCUGAU 18 A+ 3 74 2 595.6 56.0 1 03 035 03 05 15 13 2359359;36036351203121512351325195519632433256330035 AUCAGGUGCAAGCACCCA
AGCAUGGGUGCUUGCACC 18 A- [ 70 2 61.1 58.0 | 03 05 03 03 35 33 35 b3 63 b 65 95 95 93 93563563963573561; GOUGCAAGCACCCAUGCU |
CAGCAUGGGUGCUUGCAC 18 A- 7 69 2 61.1 58.0 | 03 05 03 03 35 33 35 35 63 b3 65 9510510310513514514514514; GUGCAARGCACCCAUGCUG
CAUGGGUGCUUGCACCUG 18 A- 2 72 2 6l1.1 58.0 1 05 05 03 05 35 33 35 35 bs 63 73 739503511035110511051545217322132313 CAGGUGCAAGCACCCAUG
GCAGCAUGGGUGCUUGCA 18 A- 9 68 2 61.1 58.0 | 03 05 03 03 35 33 35 35 63 b3 635 6310510310513514514519;19; UGCAAGCACCCAUGCUGC
CCAUGCGGUCGCUUGCACCU 12 a— 5 71 2 A1 1 BAN I N: N: N: N: T2 T2 T2 T+ G: G: G: £:40:40:40:40:06:16R:162 160 ACCHICCAACCArcraler
GGCAGCAUGGEUGCUUGE — Bl Eiles
AACGGCAGCAUGGGUGCU CLOSE | HELP
ACGGCAGCAUGGGUGCUU
CGECAGCAUGEGUGCULG  goseve upac: [ GATCCTICYGCABETTCACCTR = TargetSting  |BCAGCAUGGGUGCUUGCA Use weighted mismatches o |
UACUACUGACGCUCAUGC
CCAACCCCACCAUCCCUR 1 | PT_SERVER localhost: S5U_rRHA.arb — | Check complement too il
GAACGGCAGCAUGGGUGE Mark in database il
UCGARCGGCAGCAUGGGU D Gt L WP WS EEE = ey ]
CUUUCGGAGCGGCCGAUG
GCUUUCGGAGCGGCCGAU PRINT EXPERT
HATCH |  Mumberof Hits: 154
Searched for GCAGCAUGGGUGCUUGCA 3
nane fullnane mis H_mis wnis pos ecoli rev ' GCAGCAUGGGUGCUUGEA
* PnbPelop Propionibacter pelophilus 0 0 0.0 145 68 0 AGUCGAACG- J
* PrwLinic Propionivibrio limicola 0 0 0.0 145 68 0 AGUCGARCG-
BurSpeZ9 Burkholderia species 1 0 1.1 145 68 0 AGUCGARCG-
BurVietn Burkholderia vietnamiensis 1 0 1.1 145 68 0 AGUCGAACG-
BurViet2? Burkholderia vietnamiensis 1 0 1.1 145 68 0 AGUCGARCG-
BurSpe3l Burkholderia species 1 0 1.1 145 68 0 AGUCGARCG-
BurSpeZ1 Burkholderia sp. 1 0 1.1 145 68 0 AGUCGAAGG-
Burtulti Burkholderia multivorans 1 0 1.1 145 68 0 AGUCGARCG-
BurCepl4 Burkholderia cepacia 1 0 1.1 145 6B 0 AGUCGAACG-
BurCep12 Burkholderia cepacia 1 0 1.1 145 68 0 AGUCGAAGG-
BurCepl1l Burkholderia cepacia 1 0 1.1 145 68 0 AGUCGARCG-
BurSpe24 Burkholderia sp. 1 0 1.1 145 6B 0 AGUCGAACG-
BurCep16 Burkholderia cepacia 1 0 1.1 145 68 0 AGUCGAAGG-
BurViet3 Burkholderia vietnamiensis 1 0 1.1 145 68 0 AGUCGARCG-
BurPyrr2 Burkholderia pyrrocinia 1 0 1.1 145 6B 0 AGUCGAACG-
n BurPyrro Burkholderia pyrrocinia 1 0 1.1 145 68 0 ...CGAAGG-
BurGladé Burkholderia gladioli 1 0 1.1 145 68 0 AGUCGARCG-
=] T Psefintin Pseudononas antimicrobica 1 0 1.1 145 6B 0 AGUCGAACG-

=0
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BIOTA:

Integrated database of rRNA se-
quences and physiological, mor-
phological and other characteristics

DNATAX & MOLART:

Databases of rRNA, elongation
factors, cytochrome sequences
for Identification

SYSTAX:

Integrated database of rRNA se-
quences and morphological, phys-
iological, geographical, and other
data
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