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Chapter 1 Introduction

1 Documentation Conventions

Words initalics indicate a special meaning of the term.

* Words inbold indicate ARB components, windows, subwindows, buttons.

* Words inmono-spaced indicate commands that are entered from the keyboard.

* Words in[wordboy represent a key on the keyboard.

* Press and click mean pressing and releasing a mouse button (after properly positioning the
cursor.

» Drag means moving the cursor while pressing a mouse button.

2 Authors

The ARB program package was developed at the

Lehrstuhl fur Mikrobiologie

Technische Universitat Miinchen

D-80290 Munchen

Germany

Design and programming was done by Oliver Strunk, Wolfgang Ludwig, Oliver Gross, Boris
Reichel, Norbert Stuckmann, Michael May, Bjorn Nonhoff, Michael Lenke, Toni Ginhart,
Alexander Vilbig, Ralf Westram.

The ARB program package is still under development.

Foreign software tools were integrated. Copyright notes are accessible via on-line help

3 The Manual

This is a preliminary manual and provides limited information on the most frequently used
software tools. For further instruction consult the on-line help facilities. Most ARB windows
containHELP button(s). Press these buttons to display HELP WINDOW . This window
contains information on the current software tool and provides access to help texts an related
topics.



4 The Concept of ARB

ARB (from arbor, Latin: tree) was conceived as a graphically oriented package of software
tools for establishing, handling and using hierarchical databases of sequences and associated
information. The major concept was to combine access to the data via graphically presented
hierarchy (tree) and sequence data analysis. The programs have primarily been designed for
rRNA data and data analysis, however, can be used for any nucleic or amino acid sequence data.

The data such as sequence, bibliography, identifiers or user provided text are stored in individual
fields associated with the respectigpecies The termspeciesdoes not necessarily match that

of a biological species but indicates a containment for all data assigned to a sequence. The
containments can be hierarchically arranged according to sequence similarity (phylogeny).

Any sequence data and/or associated information can be displayedARBIeNT main window

along with a tree reflecting the hierarchy of the data base. The tree can be used as a guide to
walk through the data as well as a tool for selecting (combinations of) data base entries for
analysis by using other tools of the package (e.g. for searching, editing, modifying, aligning,
treeing, profiling).

The software is fully graphic oriented. Any function can be invoked by mouse click. Generally,
the left mouse button has to be used. (In cases where the other buttons are effective short advice
is given on the screen).

5 Databases

ARB databases of small and large subunit rRNA sequences are periodically updated and provided
at our FTP or WWW servers.

6 Why use ARB

There are hundreds of small and big programs for sequence analysis available. So why use ARB
? Here is my personal checklist:

You should use ARB if you are

» designing many oligonucleid — (16s/23s) probes.
» working with hundreds of sequences.

* doing extensive phylogeny.

» working with 16s/23s/18s rRNA sequences.

* not afraid of UNIX/LINUX



Chapter 2 Installing ARB

1 Get ARB

This shows how to install the ARB Package. First of all check our www or ftp servers and
download and read the file 'arb_ README’. Then download your machine specific program tar
fles and some demo databases:

* get the files arb_ README from www / ftp-server either by

netscape http://www.mikro.biologie.tu-muenchen.de
or ftp ftp.mikro.biologie.tu-muenchen.de /pub/arb

or netscape http://www.biol.chemie.tu-muenchen.de
or ftp ftp.biol.chemie.tu-muenchen.de

2 Install ARB

* login as root (recommended, but only necessary for linux systems)
* Read the arb_ README:

excerpt from arb_ README

Welcome to the 'ARB’ Sequence Database Tools
[rreeekkreek Hardware and System Requirements  ***kkktikkkf

ARB is currently developed on SUN workstations and Linux PCs.
The most recent version is now available for this machines.

Release dates / history:

HP Series 7000 June 95

PC Linux Jan 96 ( 486dx; >16 Mega Byte RAM)
SGI Irix June 96

Digital OSF April97

SUNOS4.x Mai 92

SUNOS5.x June 94



Hardware Requirements:
Minimum  Good
Real Memory 32 64-256
Free Disc Space 100 1000
Computer Speed 25Spec92 100Spec92
= 486dx66 =586dx90
Sparc 1 Sparc 5/10/20

Note: Memory is more important than a fast processor, a 486dx
width 64 mByte of RAM may be much faster than an
Ultra Sparc with 32 mByte of RAM.

[FFrxxxiixk Eiles needed to install ARB *#xwkkixdx]
File FTP server location // Comment

'arb_ README’ pub/ARB/arb_README // this file
‘arb_install’ pub/ARB/$MACH/arb_install // install script
'arb.tar.gz’ pub/ARB/$MACH/arb.tar.gz // ARB program
'zcat’" pub/ARB/$MACH/zcat // decompress (gzip)
[arb_ale.tar.gz’'pub/ARB/$MACH/arb_ale.tar.gz // optional Editor ]
[***.arb’ pub/ARB/data/*.arb // optional demo /
real rRNA data ]

Notes:
- $MACH should be replaced by your system type
( type uname -sr to find out your system type )
- enable binary mode for ftp transfer ( command ’bin’ )

- do not uncompress and untar arb.tar.gz directly, use the
install script !

/*********** I nstal I/U pdate AR B *************/

ARB consists of more than 750 files which are installed into a single
directory. Creating this directory, copying all data into it, and setting
the permissions correctly is done by the installation script

'arb_install’

Goto the directory, where the files

'arb_install’ //install script
'arb README’ /ithis file
'arb.tar.gz’ //all the libs and bin
'zcat'”  //[decompress
[ 'arb_ale.tar.gz’ //optional sequence editor ]

are located and type '/bin/sh arb_install’

On Linux computers become root.

Answer all questions asked by the script.

Notes: -The script will ask about a pt_server directory. This is a
directory where arb will store big index files.

You should enter a different path as you do not want to



recreate those files after an ARB update.

- Normally pressing enter will be a good choice.

- You can rerun the script many times, it can be used to
change an existing installation.

Change your .cshrc/.profile files:

Set the enviroment variable ARBHOME

to the ARB installation directory

Append  $ARBHOME/bin  to your PATH

reread it, (logout+login )

goto a directory with a demo database 'eg demo.arb’
and start 'ARB’ with

‘arb’



3 Sample Beginner's ARB
Installation on a Linux Computer

This is a summary of all keyboard commands necessary to install ARB on a Linux computer.
Other computers need similar steps:

* login as root :do this only on linux computers
* mkdir import :create import directory

* cd import :change current directory to new import dir.
o ftp 129.187.220.2:.connect to our arb server
* name: ftp

e passwd: your name

* Dbin :change to binary transfer mode

* prompt :disable interactive mode

* cd ARB

e cd linux :goto source files

» dir :check date of files

* mget * :download everything

 cd ./data: goto data directory

* mget * :dowload all datafiles

* exit :exit ftp program

* sh ./arb_install :start installation script

» Jusr/arb :path of target installation

» Jusr/pt_server :path of common data files

. everybody may update .y

. trust your users ..y

* .. networking.. s

finally: 3

After starting the X-server (commarsfartx) open a command shell, enter arb und be happy.



Chapter 3 Working with ARB

1 Getting started

To start the ARB software typarb at a terminal window prompt. ThARB INTRO window
pops up:

Tl ARE INTRO E
CANCEL | HELP |
Show only files
which end with .||
ARB - A Software Environment for Sequence Data
Authors:
ARE has been developed at the OI'OINGE P~ wn“gar';l-wﬂ
. . N ver Wross, Boris Ichae a3y,
T:::;ﬂ‘;wufﬁiireﬂ:ct;ogfl?\!‘ﬁliih Stefan Hermann, Morbert Stu n i
Bjoern Monhoff, Michasl Lenke,
Current Directur\ Germany Toni Ginhart, Alexander Yilbig, Ralf Westram
Path . i ) i
N Existing Files {T) and Direcories {D)
Farent- Di"ECtD"Z_____ [COMTENTS OF ~~/usrS/1uduwigS/16s/arbuork” &
M0 ~ PARENT DIR (.
Home- Directory 0 “$HOME” {/usr9/1uduig)
PT-Server ———1T"] D "$PT_SERVER_HOME” {-usr-/arb-lib-/pts)
Directory |40 “$PUD” {usrS/1uduig5-23s-arbuork}
/" f AusrS5-/ludwigS/16s/arbuork/tdecl.arb * B487k Dec 02 9:50 1
Start- Directory f Ausr5/ludwig5/16s/arbuork/6nove¥s.arb  * 9586k Nov 28 18:29
f AusrS5/1luduwigS/16s/arbuork/6nova9n. arb 7 9622k Hov 29 10:2°7
f Zusr5/ludwig5/16s/arbuork/6novI6tree.arb + 3817k Hov 29 6
I | 4F ~usr5/1uduigS-/16s~arbuork excl 16novas.arb s 6k Hov 26
ARB-FILE — |
] ] -
Open existing OPEN SELECTED | JELETE SELECTEL  Enable Novice Mode O |
ARB-Database
— CREATE AWD IMPORT | MERGE ,TUD ARE DATABASES
Convert External T
DB to ARB Format §

T
Merge Two into One

ARB data files (suffix:.arb, marked byf) of the current directory (indicated in the first line:
CONTENTS OF ....) are listed in theExisting Files (f) and Directories (D) subwindow. If



desired, move to other directories by mouse click on the lines markd Tlye top directories
on the list are short cuts to the

* parent directory

» users home directory

« common database and pt_server files directory
* current working directory

folowed by a list of all subdirectories.

2 Opening an ARB Data File

Select an ARB data file by single left mouse click and pressQR&EN SELECTED button.
The main window ARB_NT) appears. The menus and buttons in this window provide access
to all other functions of the software package.

3 Saving an ARB Data File

Usually all information of the database is stored into one big file, which is private to each user.
At the end of a session, the user has to save all his work to harddisc again. Only explicitly
saving makes changes to the database permanent. He can choose between three file formats:

ASCII A readable ascii representation of the database, which
needs an extrem amount of harddisc space. Use this
format only in emergency.

BINARY Normal database format, fast and small
BINARY with Same as binary, but an additional redundant file is
FASTLOADFILE created, which speeds up the database loading time on

small computers.

and two types of saving: Normally you cannot do wrong, ARB automatically checks for file

Saving whole database Create one '.arb’ file with all data in it.
Saving changes only Save only the changes into an extra file.

formats and changes file.



4 The ARB_NT Main Program

The tree displayed in theRB_NT main window gives access to any database entries and allows
to select fhark speciesfor sequence analyses or processing:

Mame of Mame of { Select  Mame of / Select Mame of Selected f Search Current Protection
Database Tree Alignment Species Level/
\ \ / ]
I‘-.'Ienues\-J ] N \ ARB_NT / /
- File Species\ Sequence SAl Tree| Properties \Etc / / HELP
Modes }p 3nov30s.arb | tree_aligned | ali_23s | / | Brotection 0/_,| HELP| ?|
HARK.
Mark Subtré \ UHDD| REDD ¢ | =E| s ==
. I Eovr] | GROUP | MODE LEFT: group/ungroup group
Fold Group =g WLITOULLLE EACPLULLT LU T
b P2oon
Zoom —<

Fd
-
g
El-)

T
E
b

]
Er

Species Info—-&

-
S
-]

Change single}
line width

*

Rotate Bransl-l'

Increase a —

[
&

Swap B. ———ﬂ
Length of B.—-ﬁ
MoveB.to __ | 4=
Mew Place MOVE
Set Root ——;‘_ﬁ]—m
Reset —

=
o

I T 1 i

Undo/Redo Tree Style Sequence Editor Search Selected Species in Tree

Select a Sequence Type (Alignment)

Different sequence data sets (alignments) e.g. different gene sequences or gene and gene product
(protein) sequences assigned to the saperiesan be maintained in an ARB database. Press

the button below th&tc menu button to bring up th S ELECT AN ALIGNMENT window and

select a dataset from the list. Note: any following operation will be performed on the sequence
data stored in the currently selected dataset (alignment).

Select a Tree

The tree to be displayed in thRB_NT main window can be selected from a list displayed in
the SELECT A TREE window. This window appears after selectiBglect ... from the Tree



menu or pressing the button below theee menu button. The name of the currently displayed
tree is shown in the latter button.

Moving to Selected Species

The nameof the selectedpeciess shown in the button above tBe@mp button. Press thdump
button to display that part of the tree which contains the selespedies

Tree Layout

Radial tree or dendrogram display mode can be alternatively chosen by pressin§-ther

== putton, respectively.

The whole tree can be moved by pressing the right mouse button and dragging while the cursor
is placed somewhere within the tree display window.

10



Modifying Tree Layout (Mode
Buttons on The Left)

Display Groups

Monophyletic groupsgpeciesshearing a common root in the currently displayed tree) can be
displayed as triangles or four sided figures in a radial tree or dendrogram, respectively. To

-

<7

define those groups press either Lﬁéﬂ or the 2HFB] phytton, position the cursor and use the
middle mouse button (as specified in the upper part ofAR8 NT main window) to bring up
the ENTER A STRING window and type a name for the group. Timameis permanently
stored in the database.

<

The groups can be folded or unfolded pressing ﬂﬂﬂﬂ button, positioning the cursor and
using the mouse buttons as specified in the upper part oARE®_NT main window. Further
grouping options Group All, Group All Except Marked or Ungroup All) are accessible
from the Collapse/Expand Treesubmenu which can be selected from ffree menu of the
ARB_NT main window.

Scaling

C=F
Pressing theﬁ button enables you to define a region of the tree to scale up to full size of
the tree display window. Use mouse buttons as specified in the upper part ARBeNT
main window

L3P
Pressing theuﬂ‘ button you can define a subtree to scale up to full size of the tree display
window. Use mouse buttons as specified in the upper part cAREB_NT main window.

The original status can be restored by seleciR&get Logical Zoomor Reset Physical Zoom
from the Etc menu of theARB_NT main window.

Defining the Root

The position of the root (indicated by a square) can be changed after pressi.EzE;“BItLd)utton,
positioning the cursor and using mouse buttons as specified in the upper part ARBeNT
main window.

11



Branch Swapping

2
The relative order of adjacent branches can be changed by pressiu-gtJebutton, positioning
the cursor and using mouse buttons as specified in the upper partARBeNT main window.

Rotate Branches
The angles between branches in radial trees can be changed gradually or by mouse dragging.

+
After pressing theJ button or theﬁ button, position the cursor and use the mouse
buttons as specified in the upper part of &’ieB_NT main window.

12



Finishing, Printing and Exporting Trees

The displayed tree can be exported as Newick formate, printed as it is or further modified using
a (foreign) drawing program integrated into the ARB package.

To export the tree, bring up theTREE ADMIN window by selecting
Copy_Delete_Rename_Export_Import... from the Tree menu. Select a tree from
the list in the TREE ADMIN window and press th&XPORT button. Select or type a
file name to theTREE SAVE window.

For printing the displayed tree, seleetint & Export from the Tree menu andPrint Tree

View to Printer from the appearing submenu. THRRINT GRAPHIC window pops up.
Define whether the whole tree should be printed or only the part of that tree which is displayed
on the screen by pressing the respective button in the upper part of the window. Similarly,
define whethehandles(squares indicating root antharked specieshould be printed. Select
Orientation: of the pagesMagnification% and press th&et Graphic Sizebutton to calculate

the number of printed pages which can be seen inRthgessubwindows. Select whether the
data should be directly printed or stored (optionally previewed) as postscript file by pressing the
corresponding button in the lower part of the window. File name and default printer can be
defined by typing to the subwindos in the lower right part of the window.

Note: it depends on the memory of the printer whether large trees can be printed on multiple
pages.

For further modifying of the tree, seleEdit Tree View using Xfig from theTree. TheEXPORT

TREE TO XFIG window pops up. Define whether the whole tree should be exported to file or
only that part of the tree which is displayed on the screen by pressing the respective button in the
upper part of the window. Similarly, define wheth@ndles(squares indicating root andarked
speciey should be shown. Select or type a file name inBiectories (D) and Files (f) or File

Name subwindows, respectively. Press t6©® XFIG button to start the drawing facility.

Note: There are a few computer systems, where you have to install the xfig program yourself:
Digital OSF, Linux, HP, SGl.

13
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Viewing Database Entries

There are two possible ways to view the database entries: i. displdigldllentries of one
speciesin the SPECIES INFORMATION window; ii. display a selection of fields for all or a
selection of species in the maiARB_NT) window.

Viewing All Fields of one Species

The SPECIES INFORMATION window appears after either pressing @ button on the
left vertical panel of the mainARB_NT) window, or pressing théNFO item in the Species
menu, or automatically after selecting a species inSkarch and Querywindow:

rL‘ SPECIES INFORMATION
SPECIES JFIFLDS HELP
Createielete ] _CLUSE EARCH HELP
Fields it enabled ?_ v Marked 7

Open Search =dit box (SWM edit it i 0x)

—
Window (
EnableiDisable -~ P
1

~—F

Editing | — T
Sl
MarkiUnmark DATAHR%
Species ?( S6: DACGPECA kY
Letice 50: ARB_BICB66D2
full_name 50: BACILLUS SPEC.
Box to edit value group_nane S 3
of selected field tnp 5 :
ali_5; x0:
#Os/data 543 ---——-U-C-U--GGUGAUG-AU-GGC-GA-AGAGGU
er_ac S0: 50010
Species Information <] ber_author 50: RAUE H.A.; ROSHER A.3 PLANTA R.J.;
ber_date 50; 06-HAR-19864
ber_de 50: HINOR 55 RRNA (OLIGONUCLEOTIDE HAPPIN
ber_full_name S50: BACILLUS SPEC. #STRAIN O
ber_id 50: BACILLUS.N.5SRRNA.HIN:
ber_.journal 50: HOL. GEN. GENET. 196:185-193(1977}.
ber_tax S50: PROKARYOTAs; EUBACTERIA; GRAMPOSITIVES
ber_title 50: THETERDGENEITY OF THE GEMES CODING FO

ali_les 3
ali_les/data S 3
rdp_full_nane 5
dew_full_name S 3
ebi_full_nane S
strain 5
subsp 5

o | -
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Database Searching

The SEARCH and QUERY panel locates strings of text in databds#ds Select theSearch
option from theSpeciesmenu of theARB_NT main window or press th8 EARCH button of
the SPECIES INFORMATION window to activate the panel.

Tl SEARCH and QUERY 7
Expert Functions «mppp_ON_LISTED MORE_SEARCH HELP |
Type of Query CLOSE DATABASE SEARGH HELP
-
[~ # Search species that “~ match the gquery
+ Add Species that ~ dont match the q.
+ Keep Species that ~ are marked
QUERY
Search Field e, | Search field - Searchstring

and Search String

!

{Note: ?and * are wild cards)

group_hame
strain

.f SEARCH |
o
Hitlist: HITLET Hits: ESEBj
—- Listed Species % ThsTher 1X12612 MARK LISTED
( P \). % HeoChlo2 :ARB_B94CEI98 - UNMARK REST
* PetNige2 :X6B428
‘name’ of SPECiE\\{PEGFriSE 1X68423 ”"ﬂ25§ 'ﬁég}“ |
- ;EloBulZd 1M94259
Value of Search Field loBot23 tM94178
— Clopois] XE5602 DELETE LISTED |
% CloBot22 1M94261
* CloBot2s 551077 Xe5602 "'E}TE,EEEIE',;'_E'
Species
% BaiSteaS 1543424 y;

M 1 -

[ REFRESH Note: double click item to
, mark! unmark

Refresh Hitlist —

Figure 2 Database search engine

Select dield from theSearch fieldsubwindow and type a string in tf8earch stringsubwindow.
Use? and* as wild cards for single and multiple characters, respectively.

Database searching is started by pressingSBARCH button as it is by pressing tHRETURN

key while positioning the cursor in th&earch string subwindow.

The list of specieswith matchingfield entries is displayed within thellITLIST subwindow.
Shortnames and the selectefield entries are given in the left and right columns, respectively.
Alternative field entries are displayed after selecting anotBearch field and subsequently
pressing theREFRESH button. TheHITLIST can be modified according to the results of
further database searches by selecting appropriate combinations of the buttons in the left and
right columns of the upper region of tt#£ ARCH and QUERY window.

Special search functions are accessible via the items oMOE SEARCH menu. AHIT
LIST of speciesshearing completely identical entries in the selediettl is displayed after
selectingSearch for Identical Fields ... while selectingSearch for Identical Words ... the
HIT LIST containsspecieshearing single words in thdields. Selectingsearch Next Relatives

16



... results in a scoredlIT LIST of species with highest sequence similarity. Note that a correct
alignment is not needed to use the latter option.

Defining Selections ofspecies

To perform operations on a selection gfeciessuch as sequence editing, treeing, modifying
database entries a set of desisgmtcieshas to be defined bgnarkng them. This can be done
in several windows: th&RB_NT main window, theSPECIES INFORMATION window, the
ARB_EDIT window and theSEARCH and QUERY window.

To mark/ unmark speciesn the ARB_NT main window invoke thevIARK MODE by pressing

4

the M button in the left vertical bar and position the cursor to the respective terminal tree
node. Press one of the mouse buttons as indicated above the tree display area. There are also
marking options available from th&peciesmenu.

To mark / unmark the speciesedited in theSPECIES INFORMATION window press the

MARK button.

To mark / unmark speciesn the ARB_EDIT window double click on the respectiveameor

use the options available from thedit menu.

To mark/ unmark speciesn the SEARCH and QUERY window double click on the respective

nameor use the appropriate buttons right to i LIST window or use the options available
from the DO_ON_LISTED menu.

Saving Selections ofspecies

To store the selection of species under a user defined name, pre3seities/Create Selection
from Marked Species enter a name and press ok. This selection may be either used to be
viewed using the newARB_EDIT4 editor (Sequence/Edit Sequences of Old Selectionyr

could be extracted b$pecies/Extract Marked Species from Selection

Creating, Deleting, Rearranging Species fields

Species fieldsan be created and deleted or their relative order rearranged by sel€otatg
.., Delete ... and Reorder ... from the FIELDS menu from theSPECIES INFORMATION
window.

The fields can be completely deleted from the database or only their listing be suppressed by
choosing the appropriate buttons of hELETE FIELD window which appears after selecting
Delete ... from the FIELDS menu! .

For creating a neviield type and name of thdield have to be defined in theéREATE A NEW

FIELD window which appears after selecti@yeate ... from the FIELDS menu.

1 Note: If some fields have a high security level, you may run into secruity violation while trying to delete them. To overcome this limitation

increase your own protection level until it is higher than the highest level of a field to delete.

17



Modifying Database (field) Entries

Databasdield entries can be modified for a selectionsgfeciesor individually.

Field of Individual Species

For modifying field entries of individualspeciesbring up the SPECIES INFORMATION
window , ensure that editing is enabled and seledtell from the DATABASE FIELDS
subwindow. Thefield entry is displayed in th€eDIT Box and can be modified by typing
to this box.

Set Field of Selection of Species

For modifyingfield entries of a selection of (all) species display this selection iIlSIBARCH

and QUERY window and use th&/RITE TO FIELDS OF LISTED SP. button or theModify
fields ... item of theDO_ON_LISTED menu. For replacing or appending textftelds both
approaches can be used.

When theWRITE TO FIELDS OF LISTED SP. button is used th6&ET MANY FIELDS
window appears. Selectfeeld from the list displayed on that window and press the appropriate
button for writing to emptyfields only or to replace the text of the respectfigdds of all selected
species The text insubfielé can be modified by defining the appropritags

18



Parse Field of Selection of Species

The MODIFY DATABASE FIELD panel which is displayed after selectidgodify fields
... from the MORE_FUNCTIONS menu allows more sophisticated modificationfields and
subfield. Small programs provided with the software ocustomizedby the user analyze the
entries and write the results to the selechett of the selectedpecies

Select afield from the list displayed in th®estination Field subwindow and define @ag (if
desired). Select an option from the predefined program: subwindow to display the syntax in

the Command ... subwindow, modify the syntax or type your own if desired. The conventions
for the syntax and examples are described in the on-line help text. For replacing or appending
text: has to be typed followed by the current text separated pm the new text. Use and

? as wild cards for multiple and single characters, respectively. See on-line help for defining
wildcards for words. For analyzinfield entries e.g. calculating base ratio of the sequence an
ACI has to be used or typed (see on-line help).

r'LI MODIFY DATAEASE FIELD
CLOSE HELP |
Field to change _—
This module modifies the D Field

T T ey r—il e 3
You can: 2':?1
™ subsitute substrings U’ Lnane
group_nane
*copy one field to another trp
*extract and calculate ali_Ss/data
sequence information ber_ac

ber_author

I~ T

/

Tags are used to define

subfields within TR = ll Default Tag I Tay to Modify If HELP TAGS

a field
W (E=perts only, read help text carefully)
Realy sophisticated/
Command (“:a=h’ or "JACI)

*

N !
Enter your command/
substitution pattern Or select a predefined program:

here replace all "u” by 't’

renove all *"”
Whpy ¢Full_nane) to this Field

o append {(full_name} to this field
calculate sequence checksun
or select a predefined count ambigus letters
P count anbiguities {nry. ...} {Filter: ECOLI}

command/substitution

~LH

I |

e count anbiguities (nry. ...) {(Filter: GAPCONSENS)»
pattern here and modify it count ambiguities {’nry...” + ’.7)
SIHPLPRO Sinmplified AninoAcid 7
H T
Start — 0 |

(There is still an undo) !

Figure 3 Main window for modifying database fields for a selection of species
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5 The Sequence Editors
The ARB Sequence Editor

The ARB editor is started by selectirfgdit Marked Sequences (ARB)from the Sequence

menu or pressing theEl button of theARB_NT main window. The sequences of the
marked speciesand allSAk are displayed in thARB_EDIT window. Thenames of thespecies
(>name) and SAk (#hamet) are listed on the left. The number preceding tlaenes indicates
the protection level. The order of the sequences is that o§peeiesn the database. It can be
changed temporarily by dragging thame There are three regions within the display window.
Vertical scrolling is only possible in the middle region. The sequenceésAds can be moved to
the upper or lower region by trying to drag them vertically out of the display area.

Absolute Ecoli Editing User protection Editing Edit all

alignment position position mode level direction sequences

of cursgr N\ N, N £ 2

N N N\ ARE_EDIY 7 yd b

File EDIT Eh(s ETC \ \ \ / / HELP
WUTT| Pes. [ON | E.coli [0 | Mode [ align < | Protection (0% | [5AF| me 1]
*0# HELD_MR# ... ... TO 10, 00 000 1T ... 0000, L T T o
*0O# HELX# B R 3 R T S, L3 I I e
*0# EBECOLE  —————- UAGCU-U=-AA--0-A———00COAJC——-CO-0000AA-CUCAAACAUCUAA-CGU-ACCCCOACCAAAA—C-AA
*5= MybKansls —————- WAGOG -1 -G -GG -0-——AGOGAAL ———GC- 00 0GAA-CUGAAACALICUCA-GU-ACCCOUAGGACAA—G-A4
*5 = MybGaost2<  —————- UAGOG-1-GC- g g g———AGGGAA“———GC GOGGAA-CUGAAACALICUICA-GU-ACCCOUAGGACAA—G-A4
*5> Mybleplle  ————— UAG0G-U-YG-G-G-G-——AGOTAA
*E=CorGluté 1< —————- WAGCL-G-GU-GUG -G ———AGOLIUA
*5> NochsteSe  ———— UAGCG-U-GU-GUG-G -~ AGGGAA
*55> RhuEntde o UAGCG -G~ GU-GUG-G-—AGGGAA
*5sMiuluted 1« - UAGCC -GG~ GUG-G-—AGGGAA
*S=MivAgli < —————- QQQM*M*** ..........
*5> Biilined<  ————m- UAGCG-C-AU-GUG-G---AGGGAA]
*5> Calflavds  ————— YAGCG-U-GU-GUG-G-—-AGGGAACE
*5 BifBifios  —mmmmmmmmmm £0-C-G-G——— . GGGUAC
5 Ganagids ———————————- U-UG-U-G—-C———GOOGUAC

§ 5= ATOVinu‘;Z —————— UAQRC —0-UC-A-A-AG--AGGCAAC

Mark Species name

flag Sequence Top area Middle area

Sequence protection |
g P Helix information Bottom area

Three editing modes are available by selecting fromNfuegle menu. For editing, first position

the cursor using the mouse. Once positioned it can be moved by the arrow keys also. The
align mode allows to insert and remove gap symbelsi(. ) and to move characters, however,

not to change other characters. Multiple insertion or deletion of gap characters can be achieved
by typing a number before typing the symbol (not possible when using the other modes). The
insert and replace modes allow to type and delete any characters.

Depending on the orientation of the arrow in t button (change by pressing) these
operations can be performed in both directions. Single characters (not gap symbols) can be
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fetched to the cursor position from both directions by prespnag) together with left or right

arrow key with the arrow facing towards the character to fetch. Characters can be moved from
the cursor position to the next neighboring character by performing the same procedure with the
arrow facing towards the character to move. Blocks of adjacent characters next to the cursor
can be dragged by pressifntro] together with the respective arrow key.

Generally, to allow editing the global protection level which is indicated in the second menu
bar has to be identical or higher than that of the individual seque®&é. (For modifying the
alignment in thealign mode it is recommended to set the protection level globally, while for
modifying the sequenceS@Al) characters the protection level of the particular sequeBéd) (
should preferably adjusted by selecting from theit menu.

Potential secondary structure elements can be indicated by symbols below the characters. The
display of the symbols is controlled by the settings defined by the user withitHEidX
PROPERTIES window which can be invoked by selectiitglix Symbols from the Properties

menu. The display of the symbols is immediately sensitive to any changes of the sequences
or alignment. It is controlled by th&Ak HELIX NR andHELIX . For conventions consult

the on-line help.

New speciegsequences) can be created by seledireate Sequencdrom theEdit menu. The
namewhich has to be defined by the user is under control ofrthene server
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GDE Sequence Editor

For users who still want to use the GDE editor designed by Steven Smith we build an interface
to it. Unfortunately GDE is available only for some computer systems (no SGI and no HP
version). We have changed GDE slightly to bahave like an ARB module. Unfortunately we
did not succeed in making it fool proof. Please read the warning message which comes up
automatically at GDE startup. This message includes the original GDE man pages.

'_'1] Remote ARBEDE access ()
File ) Edit =) DNA/RNA =) Protein ¥ Seq management ) Phylegeny v Emall 7]
ACHMODTZ = O QGHOACG P& GGC [ COMICHTOAACACAGA A G;‘
CLOINNGZ (e [ i CCOAACATAGA A [ I
HSICREMZ GGi.?Ca"\ i [ CORACACAGH A Gl .
MY OCAPRZ HOGH [ CCOAMRCAGA A Gi
My OoaLL: [ COAACCCAGA & G|
MY OMY O3 [ CCOAACRCAGH A G
M O 0 [ CCOAMACASH A Gi
MY OPNEDZ [ COAAMCCCAGT & Gi
MY OSPECZ [ CCOAACACAGA & Gi
SPIMELLZ [ MICCCOAACRCGEA & G
URELIRE &2 [ MACCCOAACACAGA & G
AMEFURCZ [ AACCOAMACAG0A A Gi)
FUSMORTZ2 [ COAMN QA A G
FUSHUCLZ ik COAACCHAGS & Gi
FUSWARIZ C COGGO0 AT O FHICCOASCCCAGA A G_I

Ja v J
| [Insert] pos:0 coli1 ACHMODIZ —3

Figure 4 Screenshot of the GDE editor

Prototype of the ALE Sequence Editor

Some years ago the RDP started to develop a new editor called ALE. Unfortunately the editor was
never finished. All what was left was a prototype which nevertheless offers excellent alignment
editing. Like the GDE editor you should be carefull not to use more than one editor at a time.
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The new ARB Editor (Number 4)

The running ARB editor was never planed to be an editor. It was a test program to test the
Motif library. In the end it became our main editor, but it's source code looks like spaghetti.
Right now (jan 97) we proudly present a prototype of the new editor (ARB_EDIT4), which is
basically the old one, but offers much better multiple alignment functions.

SAL HELIX_NR 19-2.19320.:

SAL HELIK

SAl ECOLI
SEADPEE]
atdsiu1z

AtdSluzo
atdsiuzl
fz<Brald
fzslip13
BzsHalod
fzsfmazs
Bz slrakd
#ceDiaz2
atdSluzz
AmyOried
fellUtahz
atdSluza
L atdsluzg

" Gram—pos (3)
AtdSIuan
atdsluza

| atdsluze

Acalaids
IEGram—pos 4

ECyanobac 5]

Atdsluzs
AQiPyroz

E arc (2} | —GEC-CUAS AGEG!

E,%HC(‘D | - . NN S co.agagagag’

Figure 5 Screenshot of a prototype of ARB_EDIT4
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6 Working with Sequences
Aligning Sequences

Aligning a Set of Sequences

In case that you have established a completely new ARB database and no aligned sequences are
available, the alignment can be done by hand or by uSihiySTALV an integrated foreign
program which is accessible from tiAdign Sequencessubmenu of the&sequencemenu in the
ARB_NT main window by pressin@lustal ....

Aligning a New Sequence into a Given Alignment

If you are working with an ARB database of aligned sequences, s&liget Sequence ...from

the Edit menu of theARB_EDIT window to invoke the ARB aligner environment. Define in

the AILGNER window whether the sequences of mlarkedor only theselected specig®mame
highlighted in the editor) should be aligned and whether Rfie Servershould search for the

most similar sequences to be used as templates or a user defined sequence should be used instead.
In the latter case, type theameof the species to th&pecies by namesubwindow. Select a
PT_Serverfrom the list which is displayed after pressing the button righPi SERVER..
Optionally, the closest relatives found by tR&_Servercan bemarked.

Note ensure to selectRl_Serverfor homologous sequences. TR& Servedoes only perform
the search for the closest relatives, however, the alignment is done with the sequences from these
speciesas they are aligned in the current database.

Figure 6 Screenshot of ALIGNER V2 start window
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The aligner itself works in the background, you may edit everything except the sequence which
is currently aligned. You may even start a second align process.

Note: The current version of the aligner has a small bug: It does not align the ends of short
sequences very well.

There is a new aligner available in the néMRB_EDIT4 editor. It is less sophisticated but
much faster than the old aligner (up to 50 times). It does not share the bug with the old one
(but has probably new bugs). It also allows to align part of the sequence and align against
group consensus.

In'the foam windew: yim odn nseOal-
"0 ehign Wit the. aajuated pat dmerers
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Filters, and Profiles (SAl)

Any sequence or alignment related information which can be displayed as a linear sequence of
characters along with (aligned) primary structures can be storéflAdgsequence associated
information) and used as filter to in- or exclude alignment columns for analyses such as
reconstructing phylogenetic trees . The tools to estaldsk are accessible from ti®Al menu.

Consensus Seqguence

Consensus sequences based on the fraction and frequency of residues at the individual alignment
positions of sequences from all or a selectionmi(ked) speciescan be established according
user defined criteria. SeleBunctions: Create ... from the SAl menu of theARB_NT main

window to display a submenu. Sele€Cbnsensusfrom the submenu. Thé&xpert Window
appears:

] Expert Window
CLOSE HELP
Alignment What to Do with Gaps ?
3:;1“9“99 to e [ & count T gane threshold igsclal
?777 gaps _
s ~ Jorgmms . ireatment
o M on 2> 50 /
/ fia H -
0%
————~ v off 1 Peoumns
¥
Species result: (=)
W all Simplify Using IUPAC
threshold for character
1 100%T IUPAC?
Which Speciegum==" 4 marked simplify ; ™
20 o
(IUPAC) 1
S0%T \
won iy | —
IW Soff B !!
hardeters| IUPAC
 single line shou i |
Switch: single or e, T IUPAC. .= | reminder
complex result + complex g—’l
L3
Existing SAls Show as UPPER or lower Gase ?
HELIX_NR B Transform
most frequent character/grou 5
Existing Filters and HEL!:. J 100%— " - areue - :rmalysls
Masks ntibiot — upper |5 into
"Td"un — character:
fR::g "~ lower |70
ECOLI B
/ a a a
A R -
0%
User defined name Name of New SAl 4§ i i i olamns
of the CONSENSUS emmmuyal 1 v ¥ ¥
SAl -P:DNSENSUS — result: () (2)
G0

Figure 7 Creating a Consensus

Select anAlignment (if you have different sequence data sets in the database; ) and define
whether the sequences from all or omharked speciesshould be analyzed (upper left subwin-
dow).

Set threshold for in- or exclusion of characters and define whether gap consensus should be

calculated and the IUPAC code should be used in the consensus sequence as described in the
subwindows of the right part of thExpert Window.
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Select or type anamefor the new consensus in the lower left subwindow. Note: always select
single line (the complex version has not yet been implemented.
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Conservation Profiles

The tools for calculation conservation profiles are accessible from the submemiions:
Create ... which is displayed clicking on th8Al menu button of théARB_NT main window

Positional variation can be visualized 88k generated by simply calculating the fraction of the
most frequent residues in a set ohgrked) species SelectMaximum Frequency to display
the Max Frequency window and define in that window whether gaps should be equivalent to
residues or be ignored. Then select or typsamefor the newSAL The fractions are expressed
as characters '1’ - '9’, 0’ indicating 10% - 100%, respectively
A more detailed analysis based on the same criteria can be performed by sefelténdpy

The ARB_PHYLO window:

] ARE_PHYLO
File Calculate Config Properties HELP |
QUIT| HELP
Y
Staduras -« AAGUAAGTU-ACU-AAGCCCCUG--UCGUCGALGCCUAGCUIGCCARG-AGTCG-AUG J
FevIsla? - GGUGAAGGL-ACU-AAGCOGACG--CAGUGGALGCCUAGGCGECAGG-AGGCG-AGE
[ThaMariz - GOUCAAGGU-ACU-AAGGOCACG--COGUGGAUGTCUUGHCGECGGG-AGGCG-AUG
HerGigan « o« GAUGAUCAG-CAG-GAAUCCCAG--UCAUCGALGCCAUGCCCCACAC-CATCG-AUG
Chfaurasd o e ACGGAAGAC-ALIG-AUGAGCACA--CGAUGGAUGCCAUGECGCIGCG-UGCCG-AGE
Diaspecs o e GOUCAAGAU-ACU-ARGGCUCCA--COGUCGAUGTCCUGECAC-UGG-AGICG-AUG
[ThsTherg oo GOUCAAGAU-CGU-AAGECCCCA--COGUCGALGCCUCGOCAC-COG-AGTCG-AUG
HeaChlo2 « o+« GOUCAAGUU-AGU-ARGGGCALA--COGUGGAUGECUAGECGCUGAG-AGGCG-AAG
Pethige2 oo+ GOUUAAGUA-ACU-ARGGGCALG--COGUCAAUGTCUAGECGCCOGG-AGICG-AAG
PecFriss oo ACUUAAGCG-AAL-AAGECCAUA--UCGUCGALGCCUUGCCGCCAGG-AGUCG- ARG
CloBot24 « o+« GOUCAAGCU-ACA-ARGGGCOCA--UGGUCAAIGCCUUGECAUCAGG-AGCCG-AUG
CloBot23 o e GOUCAAGTU-ACA-ARGGGCOCA--UGGUCAAUGTCUUGECAUCAGG-AGICG-AUG
CloBot2t o« GOUCAAGCU-ACA-AAGICCGCA--UCGUCAALGCCUUGCCACUAGG - AGTCG- ARG
CloBot22 « o+« GOUCAAGCU-ACA-ARGGGCOCA--UGGUCAAIGCCUUGECAUCAGG-AGCCG-AUG
CloBot2e o e GOUCAAGTU-ACA-ARGGGCOCA--UGGUCAAUGTCUUGECACUAGG-AGTCG-AAG
ClaTyroZ « .« GCUCAAGTU-ACA-ARGCCCOCA--UCGUCAALGCCUUGCCACCAGG-AGTCG-ACG
Baisteas GGUUAAGCL-AGA-AAGCECCCA--COGUGGAIGC CUUGGCACUAGG-AGLCG-AUG
Baisteat GEUUAAGCU-AGA-AAGCOCCCA--COGUGGAUGCCUUGGCATUAGG-AGICG-AUG
PP ES SR RN R PR PR e L LS R e X 1 i 11 * *
HHHHRHHR R R RO R R KRR K7 B 749985417 457115 746456%99533X96
KR OO R N R KB 078779767 36KBIE6101624)(H294 9080037922974 3846681 75198K97
/
NN -~
STATUS REPORT FILTER
start at column: 1] stop at column: 10204
minimal similarity: 50 maximal similarity: 100
S0 i calumn: don’t use column when naximal
=" in column: don’t use column when maximal
‘rest” in column: don’t count
“acgtu” in column: don’t count
1

Figure 8 Building a filter using a maximum frequency method

displays the alignment of the sequences fromrttegked speciesand the default settings (lower

part of the window). Pres€onfig to display thePHYL FILTER window. Define first and

last alignment positions to include as well as lower and upper threshold of positional similarity
(fraction of most frequent base) value by typing to the respective subwindows. Select whether
real gaps-), unknown residues); ambiguity codesrési and lower case lettera¢gty should

be ignored (the particular position is ecxluded from binary comparison), the column should be
excluded completely or only if the majority of sequences contains the character by pressing the
corresponding buttons and selectidgnt’ count, forget column or dont’ use column when
maximum. After pressingCalculate, the result is displayed at the lower edge of the sequence
subwindow. The frequencies (%) are given in columns to read from top to bottom. Alignment
positions which are completely excluded are indicated ¥y “Positions which do or do not

fulfill the user defined similarity criteria are indicated by different user defined colors. The
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results can be exported to the database as singleSiidoy selectingExport Filter from the
File menu and subsequently selecting or typingaanein the Export MLine window. Note the
SAl contains %" and dots for selected and excluded columns, respectively.

Positional variation can also be visualized®&l generated by a maximum parsimony analysis

of the selected data. SelePobsitional variability ... and select a tree in th€onservation
Profile: Parsimony Method window and select or type mamefor the newSAL Note: the tree
information is needed for the program to enable estimation of positional variability according the
parsimony criterion. You should select the most informative (usually the most comprehensive)
tree

A more sophisticated (and experimental) method for estimating positional variability is accessible
by selectingETC from the SAI menu of theARB_NT main window. For further instruction
see the on-line manual provided with that tool.

The Use of Filters

The windows providing access to treeing and data exporting facilities contgiltea button.
Pressing this button gives access to 8wect Filter window:
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r -
Close and use filter all Select Filter

\.
™ CLOSE Select a Filter HELP
Mame of SAl used as Make a filter from a SAl sequence
a filter
Selecta SAlsequence (NOTE: some SA| have more thanone sequence)
~ allrSmay FMX: Filter by Maximum Frequ &
POS_VAR_BY _PARSIMONY PYP: Positional Variability |
iferrS FHMX: Filter by Maximum Frequ
bacrrs FM¥: Filter by Maximum Frequi
arcrrs FMX: Filter by Mauximum Fregu
eucrrs FM¥: Filter by Maximum Frequi
bacicon CON: [species: marked]l [numl
bacifreq MFQ: [species: 391 [exclude 1
baciposvar PYP: Positional Variability |
markerline FMX: Filter by Maximum Frequ /
I — -
Position range Use only coloumns {weight =1 ):
selection T —— 1.which position is between | 50 8000
2_at which the selected seq. has no IE.O—

Convert sequence of | voumay activate a second fiter

SAl to filter:
.., none |
Second Filter /
Result
Sequence Pos. sequence position #O.. . 0. 810, 0., 820000, ... 330, -
T SelCledSAl S8aENCe | 50000000000000000000000000000000000 J
Seq. of SAl /"’resurlirg FILTER p
/ Valid columns: 247 =y p=
Resulting filter

Number of 17 in filter

Select aSAl from the Select a SAl ... subwindow.

Define first and last alignment position to be included (absolute position including gaps as

indicated in the ARB editor ) by typing to the small subwindows rightlto .. position
between Specify characters of th8AIl which should indicate columns to exclude from

calculations by typing to th@. at which ... subwindow. Note: any character can be used.

The effective filter can be viewed in thResult window. In- or excluded positions are indicated

by “1” and “0”, respectively.

Multiple filters can be specified by pressing the button in Yo& may activate ... area. A

new Select Filter window is displayed.
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7/ Phylogenetic Analyses

The central tool for phylogenetically organizing the database is a maximum parsimony based
treeing method developed for the ARB-packa@BB_PARS). Another integral ARB component

is a neighbor joining distance method which was further developed from the corresponding
program from Felsensteins PHYLIP package. For establishing of similarity or distance matrices
another ARB-tool was created. In addition foreign software for phylogenetic analyses was
included in the ARB package such as PHYLIP, fastdnaml and GDE. For further information

consult the respective literature or the original documentation partly provided with the ARB

package.

Simple Rules

Often people are interested in simple rules how to get a good phylogeny. Unfortunately it is
dangerous to give such rules because there is no perfect method in finding a correct phylogeny..
Nethertheless here are some personal rules (by Oliver Strunk, who is ARB’s main programmer
but not a biologist):

Which Problem What to do

Se"?“Ch the next relatives of, Use netscape and start a blast search
a singleshort sequence.

* Use the ARB parsimony program and
insert your sequence into a big tree, do
not use special filters, only generic
filters like ECOLI to speed up the
calculation process

Calculate a small tree of a
singlefull sequence and
it's nearest relatives.

» Search the nearest relatives first,

 mark them

» try different tree algorithms, compare
the trees, get a feeling for your data.

Search for a good tree for|dlry:
small number ofull
sequences.

e Fastdnaml,

* Parsimony

* and Neighbour-Joining

* with a lot of different filters

« with different distance corrections

and compare the resulting trees.

Figure 9 Simple Rules for Treeing (Continued) . . .
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Which Problem What to do

Search for a good tree for|aAvoid distance methods, rest as before.
small number of sequences
of different length.

Find a good tree of Always do analysis in the protein sequenge
divergedprotein coding n
sequences -> translate dna into protein

Start neighbourjoining and protpars and
compare trees.

What about filters ? Rule: Take all informativ columns when
doing phylogenetic analyses unless

* you are interested in the deepest
branches, in this case exclude variable
positions from the treeing algorithm.

» the sequences length varies significar]
and you are working with distance
methods, in this case exclude all
columns where only some sequences
have data.

—

ly

What about weights/rates PAlways try to use weights/rates for
parsimony and fastdnaml algorithms if
available.

Figure 9 Simple Rules for Treeing

Finding the Next Relative

A scored list of next relatives can be obtained for any species without the need of a proper
alignment of the sequence from tlpeciesin question. Display th66EARCH and QUERY
window by selectingSearchfrom the Speciesmenu of theARB_NT main window . Select a
speciesfrom the HIT LIST (see 2.4.2.) and presearch Next ... in the MORE_SEARCH

menu. TheSearch Next Neighborsvindow appears. SelectRil _serverfrom the list displayed

after clicking to the button belov®earch Database (PT_server)The result will be displayed

in the Hits: subwindow arranged according scoring values. Higher values indicate closer
relationship. Note: an approprial _serverhas to be established before running this program.
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Distance and Similarity Matrices

Matrices of similarity, distance and phylogenetically corrected distance values can be generated
using theNEIGHBOR JOINING window (same as for treeing using neighbor joining) which
pops up after selecting/ultiple Sequence Comparisonfrom the Sequencemenu of the
ARB_NT main window and pressing the appeariDgstance Matrix button.

Select arAlignment (if you have different sequence data sets in the database) and define whether
the sequences from all or oniyiarked speciesshould be analyzed (upper part of the window).

If desired, define &Al asfilter (this means to exclude alignment positions according to the filter
information) by selecting from a list which pops up after pressing the button rigfiltés . Note:
thefilter defines which alignment columns are (completely) in- or excluded for the calculations.

r’i‘ NEIGHEOR JOINING
FILE Properties HELP |
CLOSE HELP i

. A 3 Alignment
Which Species Alignment

--""'--._ narked — i

Which species

Optional filter

b Filter none !

|~ Veigths/Rates/GC ... none !

’/ Exclude Column IE—. SELECT i
Exclude column § i . .
if sequence has / User defined distance matrix  Edit Hatrix i enable _Elj

/ Correction none — !—— Distance
User define correction

For future use_.

dnalrna matrix AUTODETECT ~
Autodetec—
tion of dis—
VIEU MATR
Calculate Calculate J\ tance corr.
Calculate M. e  Full Hakrix onpressed H. ... \
SAVE I"IHTR[)(! )
Calc. Matrix and™ | Vletw_
I matrix
group species -
according to the Hame of new Tree i}rnn +omn )
tree shown in ) tree_rdp (2849:0) 4 \
T Databy — hd
ARB_NT rees In Dalahase | mrepen C107:0) Name
- 2979 of new
tree
Existing
R 7 Trees
Calculate
one tree " ~l™ee_ CALCULATE caLcuLAtE | Calc
TREE BOOTSTRAP TREE™T™ )
] many many

trees

Define which positions should be excluded (only) from binary sequence comparison by typing
characters to thExclude Positionsubwindow. For more information press tSELECT button.

To get values corrected according to evolutionary models select from the list displayed after
pressing the button right t€orrection. Note: items marked with “(exp)” indicate procedures
not yet extensively tested. Selecting “none” means non corrected distances.
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The buttonsCalculate Full Matrix and Calculate Compressed M.are used to define whether
normal matrix should be calculated or mean values should be given for groups as defined in a
tree, respectively. This tree has to be selected from a list displayed 8EhECT A TREE

TO COMPRESS MATRIX window. Mean values are calculated for those groups which are
currently compressedn the specified tree.

The results can be viewed or saved as ASCII file by pressinytB®/ MATRIX and SAVE

MATRIX buttons, respectively. In the latter case, name and formate of the file can be defined
in the Save Matrix window.
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Distance Matrix Tree by Neighbor Joining

Distance matrix trees can be reconstructed by automatically combining matrix calculation and the
ARB-specifically modified neighbor joining program. Sel&tild Tree ... from the Tree menu

of the ARB_NT main window and subsequently predsighbor Joining from the submenu.

Select arAlignment (if you have different sequence data sets in the database) and define whether
the sequences from all or oniyiarked speciesshould be analyzed (upper part of the window).

If desired, define &Al asfilter (this means to exclude alignment positions according to the
filter information) by selecting an SAI from a list which pops up after pressing the button right
to Filter. Note: thefilter defines which alignment columns are (completely) in- or excluded
for the calculations.

Define which positions should be excluded (only) from binary sequence comparison by typing
characters to thExclude Positionsubwindow. For more information press tSELECT button.

To get values corrected according to evolutionary models select from the list displayed after
pressing the button right t€orrection. Note: items marked with “(exp)” indicate procedures

not yet extensively tested. Selecting “none” means non corrected distances.

Select a tree from th&rees in Databasesubwindow or type a name to tidame of New Tree
subwindow. Note: selecting an existing tree results in overwriting. A new name typed to the
latter window has to follow the conventionitrée ....

The new or updated tree is stored in the database and can be viewed ARBIENT main
window.
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Maximum Parsimony Tree by ARB_PARS

A special treeing programARB_PARS) has been developed to update and optimize trees based
on large datasets according to the maximum parsimony criteria. To invok@ARlBe PARS
environment selecAdd Species ... from the Tree menu of theARB_NT main window and
press the appearingarsimony button. TheSET PARSIMONY OPTIONS window pops up.

Select a tree to modify from the list in thEree subwindow as well as aAlignment if there

are different sequence sets in the database. Then select a filter by pressing the button right to
Filter and define the proper selections in the appeaBetect Filter window. If you want to

add species to large trees, always specify a filter to reduce the length of the alignment and
therefor the computational ressources needed

After invoking the ARB_PARS environment theARB_PARSIMONY window is displayed

which resembles thARB_NT main window. Some of théRB_NT functions for modifying
the tree layout (buttons in the left columiree andETC menus) are available here:

=l ARE_PARSIMONY
File Tree Test Properties ETC HELP |
rﬁ tree_aligned |Stack O | Current Par35507 _JuUnP | HELP
X | == ] _=]_ <+ | optimal Par35507
Z
SROUP) CToSTITETTT DT Y
=0 Clostridium botulinum
P2o0t] Clostridium botulinurm
Clostridium botulinum
2P Clostridium botulinum 4
Leoot Clostridium botulinum
Clostridium tyrobutyricum
4} Euglena gracilis Pla. &
Euglena gracilis Pla. B
Euglena gracilis Pla.
'{5 Chloreplast Eualena gracilis,
MOVE| Chloroplast Astasia longa.
= Manochlorum eucaryotum Pla.
NN Palmaria palmata Pla.
Pylaiella littoralis Pla. (P.)
b= 4 Alnus incana
KiL. Alnus incana Pla, (P
Chloroplast Zea mays.
Nyl Chloroplast Pisurm sativum.
KL, Chloreplast Marchantia polymerpha,
Propicnigenium modestum
< o
S.RINT I_W pirochete
r
) uRsn =) I

Adding speciesto a Tree

Marked speciesr selected speciasan be added to the tree displayed in A&RB_PARSIMONY
window by selectingAdd Species to Treefrom the Tree menu and pressingdd Marked
Speciesor Add Selected Specieffom the submenu, respectively. This function uses the aligned
sequence data to place thearked/selected speciaggo the tree according to parsimony criteria
without changing the tree topology (!). Note: the positionnadirked/selected speciesready
present in the current tree is not changed.

Marked speciesr selected speciesan be added to the tree displayed in AiRB_PARSIMONY
window by selectingAdd Species to Treefrom the Tree menu and pressingdd Marked
Species + Local Optimizationor Add Selected Species + Local Optimizationfrom the
submenu, respectively. This function uses the aligned sequence data to plaaekbd/selected
speciesinto the tree according to parsimony criteria and performs local tree optimization (see
next topic). Note: (only) local optimization is also performedmoarked/selected speciakeady
present in the current tree. Note: misplacgzbciesmay remain misplaced.
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Marked speciesan be removed (if already placed in the tree) and (newly) inserted into the tree
displayed in theARB_PARSIMONY window according to parsimony criteria with or without
local optimization by selectinddd Species to Treefrom the Tree menu and pressingemove

& Add Marked Species or Remove & Add Marked Species + Local Optimizationfrom the
submenu, respectively.

Tree Optimization

Performing tree operations, the different versions of the resulting trees can be temporarily stored
in a stackby pressing th¢+] button in the upper part of thARB_PARSIMONY window. A
number is assigned to that version which is displayed rigl8tack Previous versions can be
displayed by pressing button. Note: only the tree currently displayed will be stored in the data
base when quitting thaARB_PARSIMONY window. Note: after performing tree optimizations,

the branch lengths have to be recalculated by sele@aigulate Branch Lengthsfrom theTree

menu. The program sometimes changes the position of the root. If necessary, reset the root by

pressing the3-F"Tl putton in the left column of théARB_PARSIMONY window, placing the
cursor and pressing the left mouse button (as indicated in the upper part of the window).

Optimization of tree topologies according to parsimony criteria can be obtained by performing
swapping of neighboring branches (nearest neighbor interch&idlg, and determining parsi-

mony values. Only tree topologies are maintained which are characterized by a better parsimony
value. Also only branches will be modified which are not within a folded group. To perform this
operation on the whole tree displayed in thieB_ PARSIMONY window selecflree Optimiza-

tion from the Tree menu and preskocal Optimization NNI in the submenu which pops up.

A more sophisticated optimization procedure which allows also swapping of distant branches
under the control of a distance penalty is K.L. This procedure can be started on the whole tree
by selectingTree Optimization from the Tree menu and pressin@lobal Optimization in the
submenu which pops up.
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8 Importing Data

There are three ways to get new sequences into an existing ARB database:

* Sequences can be imported by typing in the ARB editor , by copying tdthebox of
theSECIES INFORMATION window.
* Simple import using th&RB_NT/File/Import Sequencesfunction: OK if you import only
some sequences (<20).

» Or convert your foreign format to an arb format first (statt foreignformat
import), store data as an ARB file, and merge it with your old data: OK if you want to

import many sequences safely.

Converting Sequences

Start the ARB software by typingb at a terminal window prompt. Th&RB INTRO window
pops up. ARB data files (suffixarb, marked byf) of the current directory (indicated in the first
line: CONTENTS OF ....) are listed in theExisting Files (f) and Directories (D) subwindow.
If desired, move to other directories by mouse click on the lines marked. by

Filename or
file filter

File format

Try to autodetect

file format

Type of
sequence

S|

———

=l

ARE IMPORT

CLOSE |

Import ¥arious Dalabases

HELP |

Enter file name of foreign database {may contain * or ? wildcards)

.seq

Select foreigndaiabase format {or press AUTO DETECT)

=

lib/inport/as2.ift

lib/inport/dewachter.ift i
lib/inport/dnasis.ift r
lib/inport/ebi.ift
lib/inport/ebiwl .ift
lib/inport/fasta.ift
lib/import/goy_seq_only.ift i
lib/inport/genbank.ift >
lib/inport/genenbl .ift
lib/inport/licor_sequencer.ift i
lib/import/rdp.ift >
|

M h-hhh-h-h-h-hh

H 1 -

——fUTO DETECT |

Enter alignment name + type {e.g."165" /rna for 165 rRNA)

/ name |ilb6s type ma_ -, |

G0 |

and select

.

Type of

sequence

Press theCREATE AND IMPORT button to bring up theARB IMPORT window. Specify
the data file(s) in th&nter file name ... subwindow, select a formate from tiSelect foreign
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database formate ...window or press thdUTO DETECT button. Type a name of the dataset
(alignmenj to the name subwindow and specify the sequence type by usingtype button
(the default type is indicated on the button).

Note: If no file formats fits your sequences, there is always a chance of using the universal
filter, which is never autodetected.

After reading the file(s), thARB_NT main window comes up. Use the options of thie
menu to save the new database.

Note: at the end of the procedure, the program asks whether new names should be generated
from accession numbers afll_names It is recommended to perform this operation to ensure
consistency of ARB databases at your site. Therefore, this information should be present in the
files to import. If this is not the case, provide these data using the corresponding tools when the
ARB_NT main window is displayed and rerun the naming procedure by seleEflitg) from

the Speciesmenu.

Merging ARB Databases

Start the ARB software by typingb at a terminal window prompt. Th&RB INTRO window
pops up. ARB data files (suffixarb, marked byf) of the current directory (indicated in the first
line: CONTENTS OF ....) are listed in theExisting Files (f) and Directories (D) subwindow.

If desired, move to other directories by mouse click on the lines marked. by

Press theMERGE TWO ARB DATABASES button. The MERGE SELECT TWO
DATABASES window appears:

=] MERGE SELECT TWO DATABASES
_ouir | Transfer inf tion from | to database Il .
-
Select Database | Seleci Dalabase ll

File Name Fiter ARE — File Name Fitier ARB
Pusr5/1uduigS/16s/arbuork/excl 16nov26 . ar II/uer/l uduig5/16s/arbuork/6decl.arb
Directories (D) and filtered Files {) Direclories (D)and filtered Files (f)
CONTENTS OF */usr5/ludwigS/16s/arbuork: Y CONTENTS OF */usrS5/ludwigS/16s/arbuork: [~
D ~ PARENT DIR o D ~ PARENT DIR G’
D “$HOME” (~usrd/luduig) D “$HOME” {/usrd luduwig}
D ”$PT_SERVER_HOME” (‘usr/arb/lib/pts> D “$PT_SERVER_HOME® {/usr/arb/lib/pts)
D ~$PUD” {/usr5/1luduig5/23s, D “$PUD” {/usr5/1uduig5/23s,
f /usr5-/1uduigS/16s/arbuork/6decl.arb
f Ausr5/1udwigS/16s/arbuork/6nove?s.arl f ZusrS/1udwigS/16s/arbuork/6nove?s. arl
f Ausr5/1udwig5/16s/arbuork/6nov2dn.arl f ZusrS/ludwigS/16s/arbuork/6novedn. arl
f Ausr5/1ludwig5/16s/arbuork/6novabtiree f /usrS/luduwigS/16s/arbuork/6novobtree

~usrS/1udwigS/16s/arbuork/excl 16nova f ZusrS/1udwigS/16s/arbuork/excl 16noval
N— 1 - Ne———— 1 -

GO0

Select source Qatabase ) and destination Jatabase 2 database from the corresponding
Directories (D) and Files (f) subwindows. Note: merging is an one way operation.
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Press theGO button to invoke the merge environment. TARB_MERGE window appears
which allows to transfer all or part of databasgecies fieldentries ,SAk, and trees.

“ARE_MERGE_

First pressCheck Alignments to ensure that the names of the datasets of the two databases
(alignment$ containing homologous or equivalent sequences are identical. Note: if the names
differ, the data will be stored as separate datasets in the same database. The names can be
changed by using thBIODIFY utility accessible in theERGE ALIGNMENTS window.

PressCheck Namesto ensure identicatamedor identicalspeciesn both databases. Renaming
of all (!) speciesn one or both databases using th&me_servecan be achieved by pressing
the corresponding buttons of tf@YNCHRONIZE NAMES window.

To transferspecies fieldinformation pressTransfer Speciesto bring up the TRANSFER
SPECIESwindow. Selecspeciesof the source database from which data should be transferred
by using the search facilities in the left part of the window. Note: if no search string is typed to
the Search string subwindow, thosepeciesandfieldsare searched and listed which according
to the settings in the upper half of the left window are identical or different in the destination
database. Performing the same in the right part of the window results in a kgtecfesand
fieldswhich are listed for the source database and are identical in the destination database.
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Before transfering any kind of sequence, please enter the names of some reference species
in the Reference Speciesnput field. The two species should be in both databases and it's
sequences should be equal in both databases (except the alignment may differ). These sequences
are further on used tpreserve the alignmentwhen transferring data from left to righThis

Expert Menues

Names of reference species (IMPORTANT)

Online Help

LN S \ L\
=] T N~ oY TRANSTER SPECIES ] <

- S — .
DB_1 Expert DB 11 Ewpert DB1->DB2 \ I ﬁELPl

QUERY TYPE

(@:Search species that :_)match the query

=

Reference Species

QUERY TYPE

(@:Search species that (@:natch the query

z:)ﬂdd Species that (j:dnnt natch the q. E.coli z:)ﬂdd Species that :;)dont natch the q.
:JKeep Species that :)are marked :JKeep Species that are narked
QUERY . QUERY
- 4 M— - .
Search field Search string Search field Search string
|" TRANSFER |,ﬁg
acc i SELECTED acc ]
Full_nane (7 and * are wild cards) SPECIES full_nane (7 and * are wild cards)
group_nane Zroup_nane i ( empty field means search far felds that exist
empty field means search for fields that DELETE N o "
tnp (EX‘S‘FSI %’n database 1 and database 2) DUPLICATE tnp M in db T and db2 anct are displayed i the hitlist
: IN DB 11 HY R
| f S— -
TRANSFER
PERFORM QUERY HITLIST: SLPIEEI;::TIEEDS PERFORM QUERY HITLIST:
SEARCH | ARTGLOB3 :ARTGLOB3 SEARCH | MybSpe33 tHybSpe33
ARTGLOB4 :ARTGLOB4 DELETE HMybGast8 tHybGast8
ARTCLOB4.1  :ARTGLOB4.1 IN DB 11 HubSpe37 :MubSpe37
ARTPOLYZ :ARTPOLY2 DELETE LISTED HubGast? “HybGast?
AURTEST2 :AURTEST2 TRANSFER MybSpe36 tHybSpe36 i
BREHELV2 :BREHELV2 FIELD HybHari8 :HMybHari8
URLTE IO PIELDS | BRPiINEZ  :BRELINEZ OF LISTED VRITE 10 PIELDS | | rw ey !
CELBIAZZ CELBIAZZ IN SPECIES HybAvi2d sHubAvi24
DELETE 4
K 14 DUPLICATES L 1=
Hits: 278 IN DB II Hits: 30
INFOBOX INFOBOX
* name ARTLUTEZ : name HybAvi23
: ber_id ARTHROBACTER.LUTEUS . 55RRNA 5 : file [GB] n_aviu-a
: ber_date 10-JAN-1987 3 acc LO7855
: ber_de 55 RRHA 1 source [GB_1 Hycobacterium aviun {strain 14
BT —— B T ——

Database One search engine

Action Buttons

Database Two search engine

species should be carefully chosen: They should

middle (Transfer ...).

For transferring trees an8Ak press the corresponding button of thBB_MERGE window

be important sequences ( eg. E.Coli ).

be full sequences.
cover the whole phylogenetic tree, meaning that each major branch of the tree is represented

by it's sequence.
For the transfer of full information or singléeld entries use the appropriate buttons in the

and select them in th®IERGE TREES or MERGE SAI windows, respectively.
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9 Saving Database

The ARB database can be saved from thBRB_NT main window as well as from the
ARB_MERGE window by using theFile menus or theéSave ...buttons of theARB_MERGE
window. Either the complete database or only the recent changes are written to file. The ARB
environment can be quitted from tii@le menu of theARB_NT main window.
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Appendix A Behind
the Curtain

1 Introduction

It is most usefull to know how the program works, how data is stored and what kind of data
is available. So we have collected a list of things to know, each item split into a beginner and
advanced part. If you are starting to work with arb, read the beginner parts.

2 Database

Beginner

» Any database is saved into and loaded from one huge file. Only explicitly saving to that
file makes changes permanent.

» All kind of data (trees, filters, sequences ...) are stored in an ARB database.

» Each user has his private database consisting of one or multiple files (like a word document)
and each modification is only private. From time to time the system administrator may collect
all private files and merge them into a new database release, which itself is redistributed to
the users. Therefore all private changes should be well documented.

» Simply start arb by typing 'arb <return>" and select a database.
* Never delete or copy database files by hand, use arb instead.
* From time to time optimize the database. Rule: do optimization after:

[0 a great number of sequences is added to the database.
0 a great number of sequences has been changed.
0 a global alignment insert has been performed.

* You may save the entire database or only the changes. Rule: Always save only the changes
unless

[0 you made major database changes like inserting a gap in the whole alignment.
0 you want to transfer data via ftp.
0 you reoptimized the database.
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Advanced

A database normally consists of different files:

O
O

database.arb: The basic database (important)

database.a##: where # is a numerical value. (important)

As storing the entire database takes a while, ARB allows you to store only the changes
made to the database into a changes file. The last 5 changes files are not deleted, so
you may roll back to the last 5 database states. All changes files are independent and
old changes files may be deleted without any harm. ARB itself searches for the latest
changes file ( the file with the highest number) automatically.

database.ARF A list of references to this database (optional)

database.ARM An optional fast load file. If you have a computer with only a small
amount of memory, it may take very long to open a database. If there is a 'fast load’
file available the loading procedure is much faster. If you delete a database.ARM file,
no date is lost, but loading the corresponding database may take more time.

The sequence and other data are stored in a compressed form. Compressing all sequences
at one time results in much better compression ratios compared to compressing single
sequences. So once a sequence is changed it's good compression is automatically changed
to a worse one. If a great portion of the database is badly compressed, doing an optimization
step will compress all sequences with the good method.
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3 Database Objects

Beginner
There are three main type of data objects:

» Species: Everything which has a real sequence and some documentation information.
Example: E.Coli with 16s sequence.
Each species has a unique name.

» SAl: Everything which has a sequence but is not a biological sequence, like a filter,
consensus, weights, rates, statistical information, helix information, ....

» Trees: Phylogenetic trees.

Advanced

Each database set (like species SAl, tree etc) has a number of subfields:
e Each subfield has a type:

* string: Any number of characters except \0

* integer: a value

* double: a real value

* integers: an array of integers

* doubles: an array of real values

e container: has no value but a set of subfields

» Each subfield has a key. Example of subfields of species

* name: The internal name of a species/SAl

» full_name: The official name of an organism

e acc: The accession number of a sequence

» ali_16s: (container) A set of subfields containing the 16s sequence and additional
information (alignment quality, etc)

» ali_l6s/data: data is a subfield of ali_16s and holds the species’ sequence.

» Each subfield has a protection level.

You may add as many subfields as needed to your species. Because only those fields, which do
have a value, are actually generated, creating new and empty fields does not need any computer
ressources.

Sequences are treated differently: To create new sequence types do not create new species fields
but use the sequence/admir window instead. There you may define the overall sequence
length, default write security, create copies of sequences ...
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4 NDS & SRT/ACI/REG

Absolute Beginner

Skip this section

Beginner

All species data can be represented as a string (eg. name full_name sequence ..). ARB offers
many many ways to manipulate those strings. The most simple application for this is called
NDS ( Node Display Settings ). In practice this means thée user can select nearly any

kind of information which will be displayed at the tips of the tree.. This is an extremely
powerfull tool and enables such functions as:

* show part of the sequence at the tips

» calculate GC content on the fly

* show name full_name and accession number ...
* and many million more possibilites.

Please read the online help offered in th&ee/NDS> subwindow.

Advanced

Often you want to store the result of the NDS output back into the database. This gives you
for example the possibilty to simplify amino acid alignments, calculate the nucleotides of a
sequence, store the current date into a list of species, ....

All this is done with theModify Fields of Listed Speciesin the Search Speciesubwindow.

As this manual cannot be up to date, please refer to the online documentation:

This is an excerpt:

TITLE MODIFY FIELDS OF LISTED SPECIES

OCCURRENCE ARB_NT/Species/Search: MODIFY FIELDS OF LISTED SPECIES
ARB_NT/Tree/NDS

DESCRIPTION Finds and replaces substrings within fields/tagged subfields of
all listed species. The entries within the selected fields of
all listed species can be modified either individually or
globally.

Two different languages can be used to modify an entry:
SRT: indicated by a leading '’ character

ACI: indicated by a leading ’'|' character
REG: indicated by sourrounding '/ characters
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REG: Simple Regular Expressions (not for beginners)
'ISeach RegExpr/Replace String/’
See help text for more details

SRT: Replaces substrings

Syntax: ":old_string=new_string’

see SRT help text for more details
example: remove all spaces -> SRT " =

Different search/replace commands can be performed
simultanously and have to be seperated by '’
":searchl=replacel:search2=replace2: ... :searchn=replacen’.

* and ? are wild cards for multiple and single
characters, respectively.

ACI: More sophisticated string manipulations
( Read help text for more information)

NOTES You may add new commands by editing the file
$ARBHOME/lib/sellists/mod_fields.sellst
You should save this file to another location when
installing new versions of ARB

EXAMPLES ’:p?r=p?1w’ replaces par to paw
pbr to pbw
pcr to pcw ...
"p??r=p?2?1r swaps the two letters between p and r

"a*=b*1’" replaces only the first 'a’ by 'b’
n* *=21. *2' Replaces the first word by its first
letter + .
"\:=\n’ replaces all '’ by <new_line>
"*=*] *(keyl) appends the database field <keyl>
"*=*]1 *(keyl|nothing found)’
appends the database field <keyl>
if <keyl> does not contain entries
append 'nothing found’

1. Global modification: Replace ’'spec.” by ’sp.” within
the field full_name of all listed species:

Press: ’'MODIFY FIELDS OD LISTED SPECIES’

Select Field: 'full_name’
Type Command: :spec.=sp.’
Press: 'GO’

2. Individual modification: Append the particular entries
of fields ’title’ and ’journal’ to that of the

fields 'author’ of all listed species if there

are any entries:
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Press: ’'MODIFY FIELDS OD LISTED SPECIES’
Select Field: 'author’
Type Command: :*=*1 *(title) *(journal)’
Press: 'GO’
NOTE Undo does work.

WARNINGS Be carefull if search or replace string contain
special characters (such as ).

BUGS No bugs known
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5PT_SERVER

Basic

The probe designing and matching tools (ARB_PROBE’) and the aligner of the editor
(ARB_EDIT’) rely on 'PT_SERVER’ databases and servers. By default there are no
PT_SERVER files, but they can be easily created using@/PT_SERVER Admin/UPDATE
SERVER function. ARB offers some predefined PT_SERVER templates and it's up to the user
to fill those templates with the currently loaded data. Please update the 'PT_SERVER’ databas
when new sequence (species) entries or sequence modifications (base changes) have been intro-
duced and aligned into the current data base.

Advanced

Please please read the online documentat®®h: SERVER: What Why and How.
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6 General Conception
Beginner

Security Level

All data fields have a security level. This means only users with a higher security level than
a data field can change or delete it. The security levels vary between 0 and 7, where a user
can select just 0 to 6. Level 7 data never can be changed or deleted. Security levels are (until
now) not to be used to disable unauthorizised users to change data, but to reduce the risk of
data loss. Any user can raise his security level without any password (until now, future versions
may include this option).

Different protection levels can be assigned to different databelkentries. This can be done
using the corresponding facilities of the ARB editor for sequence entries, the respective tools in
combination with database searching for any datalfiat®entries, and the tree administration

tool for trees. To modify or delete any protected database entries, the identical or higher
protection level has to be selected by using Bretection button in the upper right part of

the ARB_NT main window.

Advanced

System design
Although there exist different modules all they act as one single program as they are all connected
over the ARBDB database. ARB_NT is the server, all other programs are clients.
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7 Installation

Beginner

Do not care about the installation of ARB.

Advanced

PT_SERVER files

During the installation process s special directory can be assigned to hold the pt_server files.
This directory should residue on a huge and fast hard drive. Assigning these directory helps to
keep your data during a programm update.

Versions of ARB

ARB is still under construction, do not expect anything perfect, download a new version every
3 month, install it not to the old location but to a new one (maybe the new version has a bug).

Nearly every day I find a minor bug in the program (only 1 major bug every 3 months). But
fixing a bug has always the risk of creating a new one. So sometimes it happen

s that the ARB version on our ftp server is a bad one. Sorry. In those cases write me
(strunk@pages.de) an email, wait for a new release (1day-2weeks) and install the new version.

PT_SERVER & $(ARBHOME)/lib/arb_tcp.dat

The file 'SARBHOME/lib/arb_tcp’ contains entries for communication services used by the
different ARB modules. Each line tells an ARB programm where to find its server. Normally
there is no need to change this file unless you want to create new PT_SERVER (eg. 18s, special
user pt_server ...). The file contains some help text.

This is an example file:
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#******************* Syntax

[USER:]SERVER_ID HOST:IP_NR [programm args]

[USER:]SERVER_ID :SOCKETPATH [programm args]

[xxx] means optional field

all $(enviroment_variable) are replaced by the value of the ’enviroment_variable’

Existing SERVER_IDs:

ARB_DB_SERVER  Your private database server. It is automatically started

ARB_PT_SERVER Default PT_SERVER for PB_RETRIEVE (private TU_Munich server)

ARB_PT_SERVERn Global PT_SERVERs. Needed for fast database search (align seq, probe des.)
n starts from O to max, no number can be excluded !!!

ARB_NAME_SERVER Generates short names for species

HHFHHFHHFHFHHFHFH R

#*********** anate Servers (for eaCh user) K*kkkkkkkkkkkkkkkkk

#

# This is a local server, running on one machine. Each user has his own socket:

# ARB_PID is an Enviroment Variable which is set by the command ’arb’ to its own process id
# see programm $ARBHOME/SH/arb_clean to remove the sockets

ARB_DB_SERVER :/tmp/arb_db_$(USER)_$(ARB_PID)

If you want to run programms on a workstation cluster, you have to assign your arbdb server

and one ip-id for each user. To choose an ip_id choose any number between 1000 and 4000 and
examine /etc/services whether this ip-id has not yet been allocated by another programm
smith:ARB_DB_SERVER myhost:4011 // socket for smith (‘arb’ have to be started on 'myhost’)
ludwig:ARB_DB_SERVER myhost:4012 // socket for ludwig

ARB_DB_SERVER :/tmp/arb_db_$(USER)_$(ARB_PID) // and sockets for all others

HoH o HHH

#*********** Global Servers (for a” USG[’S) kkkkkkkkkkkkkkkkkk
#
frexexiiiikik Nameserver The server should run on the nfs server ***ixrkkiikidiiik

ARB_NAME_SERVER pop:3029 arb_name_server -d$(ARBHOME)/lib/nas/names.dat

grxxriiias: pPT_SERVERS The server should run on the nfs server ki
ok You may add new pt_servers here: (numbers must be continues) — *rrrrrrrx

ARB_PT_SERVER pop:3030 arb_pt_server -D$(ARBHOME)/lib/pts/16s_rrna_aligned.arb
ARB_PT_SERVERO pop:3030 arb_pt_server -D$(ARBHOME)/lib/pts/16s_rrna_aligned.arb
ARB_PT_SERVER1 pop:3032 arb_pt_server -D$(ARBHOME)/lib/pts/23s_rrna_aligned.arb
ARB_PT_SERVER2 pop:3034 arb_pt_server -D$(ARBHOME)/lib/pts/atp.arb
ARB_PT_SERVER3 pop:3035 arb_pt_server -D$(ARBHOME)/lib/pts/LSU_rRNA.arb
ARB_PT_SERVER4 pop:3036 arb_pt _server -D$(ARBHOME)/lib/pts/rrna.arb
ARB_PT_SERVER5 pop:3037 arb_pt_server -D$(ARBHOME)/lib/pts/SSU_WL.arb
ARB_PT_SERVER6 pop:3038 arb_pt_server -D$(ARBHOME)/lib/pts/user.arb
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