(1) GENERAL | NFORVATI ON ON MAPVAKER VERSION 3.0

MAPMAKER 3.0 Copyright 1987-1992 Whitehead Institute. Al rights reserved.
Portions nmay be copyrighted by other sources and are used by pernmi ssion.

MAPMAKER is a |inkage anal ysis package designed to hel p construct
primary |inkage maps of markers segregating in both experinmental
crosses as well as sinple natural populations (e.g. two and three
generation nuclear famlies). MAPMAKER perforns full nultipoint

I i nkage anal yses (sinultaneous estimation of all reconbination
fractions fromthe primary data) for dominant, recessive, and
co-dom nant (e.g. RFLP-1ike) markers.

A list of references can be found in the 'Rel ease Notes’ section of the
MAPMAKER manual and in the READ. ME file included with MAPMAKER

ABOUT NMAPMAKER Conmmand

Sunmary: Li cense and Contact Information for MAPMAKER

Li cense to use this programfor non-comercial purposes is provided
free of charge. This software and docunentation nay be freely

redi stributed, although only under specific terns. This programis
provi ded without any warranty of any kind. See the License Agreenent
included in the Rel ease Notes and in the READ. ME file for details.

MAPMAKER 3.0 was witten by Stephen E. Lincoln, Mark J. Daly, and
Eric S. Lander of the \Witehead Institute for Bionedi cal Research and
the MI.T Center for Genone Research, Massachusetts Institute of
Technol ogy, Department of Biology. Further information is available
from

MAPMAKER FAX: 617-258-6505
c/o Eric Lander BI TNET: mapm@ni t wi br
Whi t ehead Institute | NTERNET: mapnaker @enonme. wi . mt. edu

9 Canbridge Center
Canbri dge, Massachusetts 02142 USA

Source code, updates, and other information are available on the
I nternet by anonynous FTP from genonme.w . mt. edu.

RELEASE NOTES | nf ormati on

Sunmary: Informati on on the Rel ease Notes

I ncl uded with MAPMAKER Version 3.0 and MAPMAKER/ QTL Version 1.1, you wll
find a Rel ease Notes docunent descri bing:

What MAPMAKER i s

How t o get MAPMAKER

How to Run MAPMAKER on a PC Conpati bl e Runni ng DOS

How t o Run MAPMAKER on a Sun SPARCSt ati on Runni ng SunCS
How to Run MAPMAKER on an Appl e Maci nt osh Runni ng A/ UX
Li cense Agreenent

GNU Readl i ne and Ghost Scri pt License |Information

Where to Go from Here

Ref erences

and other issues. The Rel ease Notes are included in printed formin
the manual, and as a READ. MVE file with the programitself. Oher
i mportant documentation includes:

File Manual Section
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| NSTALL. ME Installation Guide
FEED. ME Data Preparation Cuide
CHANGE. ME Li st of Changes Since Last Rel ease, and To-Do Li st

STARTI NG MAPMAKER | nf or mati on

Sunmary: How to Start MAPMAKER and Avail able Options

Exactly how you start MAPMAKER depends on how it was installed in your
system -- see the Installation Quide included with MAPMAKER f or
details. Usually, you will want to first go into the directory which
contains your data files (using the "cd" conmmand). Then, you can start
MAPMAKER by sinply typing at a DOS or Unix pronpt:

mapmeker

On UNl X machi nes, you will be able get such a pronpt by opening a
term nal wi ndow (Sun’s Command- Tool or A/ UX s ConmandShel |).

Al ternatively, to run MAPMAKER on a Uni x system under X-W ndows (or
QpenW ndows), you nmay wi sh to type:

xmapnmaker &

As a third alternative, depending on your system you may be able to
start MAPMAKER instead by sinply clicking on a particular icon or file
Again, see the Installation guide for details.

You nay supply additional instructions to MAPMAKER on t he conmand
line. On a Unix system (including Suns and A/ UX), these include:

-sinple

Do not use any fancy terminal capabilities (e.g., highlighting, screen
clearing, conmand editing, etc.). On DCS, this nmeans that ANSI.SYS is

not required. On Unix, this helps with unusual or buggy terminals and

term nal enul ators

- nonor e
MAPMAKER produces output one screenful at a time (with "Ht Return
for More" breaks in between) fromcertain comands, including ' help’
"translate’, and all 'list’ and 'show commands. This is useful on
DCS systens or on Unix term nals which do not remenber text that has
scrolled off the screen. The '-nonore’ option turns this off: "nore"
breaks never interrupt output. Regardl ess of whether you use this
option, "nore" breaks are never used by tine-consum ng anal ytica
commands, regardl ess of the anount of output they produce.

-cl ear

Cl earing the screen can make some output faster and prettier, although
it weaks havoc with sone ternmnals or prograns that try to renenber
text that has scrolled off the screen. By default, we allow the screen
to be cleared on DOS systens, and not on Uni x systems. The ’'-clear’
option precisely reverses these assunptions.

- phot o xxx

MAPMAKER out put is copied to the nanmed file (xxx). If the file exits,
MAPMAKER out put is appended onto the end of it.

-out xxx

MAPMAKER out put is copied to the named file (xxx). If the file exists,
it is first erased. Only one of "-photo" and "-out" can be used.

-1 oad xxx
Data are |l oaded fromthe specified file (xxx) before other actions take place.

-prep xXxx

MAPMAKER/ EXP 3. Ob General Information Page 50



Data are | oaded fromthe named raw data file specified (xxx), as if
the 'prepare data’ command had been used before other actions take
pl ace. Only one of "-load" or "-prep" can be used.

-run xxx
Commands are run fromthe nanmed text file (xxx) before commands are
accepted fromthe keyboard. If the file ends with a "quit’ conmand,
MAPMAKER quits wi thout pronpting for additional commands.

The options for the DOS version are identical, except that instead of
dash characters (-) you should use forward slashes (/). For exanple, you
m ght type:

mapmeker -nonore -prep newfile.raw -run /scripts/dothis.in (UNI X)
mapnmeker /nonore /prep newfile.raw /run \scripts\dothis.in ( DOS)
The Unix and DOS '<', '>', and '|’ characters, indicating input and

output redirection, as well as the Unix '& argunent for running a job
in the background, all work with MAPMAKER as wel | .

A smal |l nunber of DOS or Unix environnent variables are al so used. On
a Unix system you set these with a 'setenv’ comand in your ’'.cshrc’
file (assumng you use 'csh’ as your shell) or in a shell script (e.qg.,
"xmapnaker’). Under DOS, you set these with a SET conmand in your
AUTOEXEC. BAT file or in sone other batch file (e.g., MAPMAKER. BAT). The
vari abl es used i ncl ude:

MAPM LI B

The directory in which MAPMAKER will find it’s help files and other
itens it needs. This should usually be set to sonething like

"/ hone/j oe/ mapmaker" or "/usr/local/ maprmeker" on Unix, or

"C \ MAPMAKER' on DOS. This variable must be set to use the on-line help
feature: see the Installation Guide for details.

LI NES

The nunber of lines the screen/term nal/w ndow can di splay at once.
MAPMAKER tries to figure this out on its own, although if the LINES
variable is set, its value takes precedence. Set LINES if you use the
DCS "node con:lines=xx" command to change the nunber of |ines of text
di spl ayed on EGA and VGA nonitors or under W ndows 3.1.

TERM

The type of terminal in use. MAPMAKER recogni zes only a snall number

of term nal type nanes, even though many terminals are ANSI (and thus
MAPMAKER) conpatible. Try setting "TERM' to "ansi" or "vt100" if MAPMAKER
is confused (for exanple, if it does not display "Hit return for nore" in
reverse-video when you type "hel p"). Usually set automatically on Unix
systens and usual |y not needed on DOS systens.

SHELL (Uni x) or COMBPEC ( DOS)

The nane of the programto be started by MAPMAKER s "systeni conmand.
Usual |y set autonmatically by the system

TUTORI AL | nformation

Summary: I nformation on the MAPMAKER Tut ori al

MAPMAKER is provided with a printed tutorial, which illustrates nmany
of the basic MAPMAKER commands which you will likely use often. The
data sets used in the tutorial, sanple.raw and nouse.raw, are provided
with the MAPMAKER di stribution so that you can work along with the
tutorial. The tutorial itself is not available on-line, however. See
the Rel ease Notes (or the READ.ME file) for information.
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ENTERI NG COMWANDS | nf or nati on

Sunmary: How to Type Commands | nto MAPMAKER

When started, MAPMAKER responds with its start-up banner and a pronpt
for the first comrand

1>

Whenever a pronpt like this is displayed, any valid MAPMAKER comand
may be entered. Al conmands consist of one or nore words separated
by spaces, and nay be followed by one or nore "argunents" to the
command. Argunents night include | ocus nunbers, conputer file nanes,
or numeric values. Input is always termnated by hitting the RETURN
key. In nost cases, MAPMAKER i gnores upper-case/l ower-case
distinctions in its input (the rare exceptions include argunents which
need to be case-sensitive, such as file names under Unix). For
exanple, the followi ng are valid MAPMAKER conmmand entries

1> | oad data new fl ps. data
1> error detection on
1> group 3.0 0.30

To make typing conmands easier, all commands nmay be abbrevi ated by
only a few characters: see 'abbreviating commands’ bel ow for details.
In addition, a keyboard-based command-line feature nmay be enabl ed on
your version of MAPMAKER: see 'keyboard editing below for nore
details. Al so, MAPMAKER renenbers comands you have al ready typed
all owi ng you to quickly execute the sane conmands agai n: see the

di scussion of ’'previous conmands’ bel ow

Not e that MAPMAKER general |y assumes that map distance val ues given as
argunents greater than or equal to 0.50 are centinorgan distances
(using the currently selected "centinorgan function"), while val ues

I ess than 0.50 are assuned to be reconbination fractions.

ABBREVI ATI NG COMVANDS | nf ormati on

Summary: How t o Abbrevi ate Commands You Type
MAPMAKER al | ows you to abbreviate commands in a nunmber of ways. In
general, only enough of a command name needs to be entered in order to
di stinguish it fromother MAPMAKER comands. Not all of the words in
a multi-word command (such as "default linkage criteria") are needed,
nor are all letters of any particular word, as long as the entry is
not anbi guous. Wen nore than one word of a two or three word conmand
is used, the words nust be separated by spaces. Any argunents to a
command nust al so be separated by spaces.
For exanple, to turn MAPMAKER s "auto save data’ option on, you may type
1> auto on
O to enter a sequence of loci, type (for exanple):
1>seq 123456
To turn "error detection’ on, you could type:
1> err det on

O to set the 'default linkage criteria for pairwi se analysis to a
m ni mum LOD of 3.0 and a maxi mum di stance of 50 cM type:

1> def link 3.0 50
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Some frequently used commands al so have one or two letter
abbrevi ati ons which may be used to invoke the conmand very rapidly.
For exanple, you can enter a sequence by typing:

1>s 1234
or load a data file by typing:

1> |Id nyfile. data
On sone systens, an el aborate keyboard-based editing may be enabl ed,

making it even easier to type commands. See 'keyboard editing bel ow
for details.

KEYBOARD EDI TI NG | nf or mati on

Summary: Editi ng Commands and Sequences Using the Keyboard

On Uni x systens (including Suns and A/UX), an interactive comrand

editing facility nmay be optionally installed into MAPMAKER. |f this
feature is installed, you can recall previously typed conmands using

t he up-arrow and down-arrow keys, edit them(e.g., to fix a mi stake,

add a locus to a sequence, etc.), and then hit RETURN to execute the
conmmand. The set of keys which work includes the standard ones

(arrows, DELETE, BACKSPACE, etc.). Various control-key conbinations also
do useful thigs, although you will only find these familiar if you

have used sone version of the Enacs text editor. Sone control keys include:

control -a nmove to begi nning of |ine
control -e nove to end of line

control -f nove forward one character
control -b nove backward one character
control -d del et e character

control -k delete the rest of the |ine

The "edit’ command can sinilarly be used to edit sequences: see the 'edit’
command bel ow for information.

The keyboard editing functions are inplenented using the GNU Readline
package, published by the Free Software Foundati on. See the Rel ease
Notes for details and |licensing of this package.

The keyboard editing package (including the 'edit’ conmand) does not
at present work on DOS systens. However, the sinple default DOS 5.0

i nput editing features (e.g. F3 key, etc) do work, allow ng you to at
| east edit and re-enter the last |line you typed. DOSKEY has no effect
on MAPMAKER s keyboard editing (or |ack thereof).

POSTSCRI PT OUTPUT | nf ormati on

Summary: What to Do Wth MAPMAKER Post Scri pt G aphi c CQut put

MAPMAKER' s "draw chronposone" conmand produces graphi c output as
standard level 1 PostScipt files (text files with the extension ".ps")
whi ch can be displayed and printed in a nunber of ways. This issue is
di scussed in detail in the installation instructions in the manual (or
the I NSTALL. ME) file. Here we provide a brief sunmary:

These files print "as-is" sinply by sending themto a PostScri pt
printer (such as an Apple LaserWiter) in the usual way: On UniXx
(including Suns and A/UX) you can usually print these files using the
"I pr’ command (although you should not use Ipr’'s '-p’ option with
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Post Script files). For exanple:

| pr nychrons. ps
On a DOS system the "PRINT" command will usually work:

print mychrons. ps
In either case, you can get a Unix or DOS pronpt fromwhich to issue
this command usi ng MAPMAKER s ' system conmand, described below. Both
exanpl es above assune that your software is configured correctly and in
the default way. Ask your conputer support people for details.
The " Chost Script" package included with MAPMAKER on some systens may
be hel pful for displaying PostScript files in a w ndow under either

X-Wndows (including Sun’s OpenW ndows), or under M crosoft W ndows.
Again, see the Installation Instructions for details.
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(2) BASI C MAPMAKER COVIVANDS

There are a few very basi c MAPMAKER comands which you will likely find
yoursel f using quite frequently. These include:

"hel p’ comand, to read on-line help information

"photo’ command, to save MAPMAKER output to a text file
"prepare data’ command, to prepare a new data set for analysis
"l oad data’ command, to | oad an existing data set for analysis
"quit’ comand, to save your data set and exit from MAPMAKER

Type "help’ followed by the command nane above for nore information on that
command.

HELP Command (abbreviation '?')

Sunmary: Read On-Line Help Information
Ar gument : <comand nane or topic nunber>
Def aul t: with no argunents, display a list of all commands and topics

"Hel p’ displays on line help information for MAPMAKER comands
options, paraneters, and features. Type 'help’ alone to see a |list of
avai |l abl e topics, comrands and other information. For a genera
description of a nunbered topic, type '"help <nunber>, where <nunber>
is the displayed nunber of the topic. For exanple, for help on the
MAPMAKER Error Detection feature, type:

help 7

For help on a nore specific command or feature, type ’'help <name>’,
for exanpl e:

hel p make chronosone

Abbreviations in these nanes are allowed in the sane way as when
typing a conmand. For exanpl e:

help ma ch

The on-line help is an exact duplicate of the MAPMAKER reference manual

PHOTO Command

Sunmary: Begi n Savi ng MAPMAKER Qut put to a Text File
Argunent : <file name>
Def aul t: with no argunents, display the current ’photo’ status

The "photo" conmand is used to save a copy of the MAPMAKER session (input and
output) in a text file. If you type "photo <file name>", for exanple,

1> phot o sanpl e. out
al | MAPMAKER i nput and output fromthat point on will be copied into

the specified file (here, the file naned "sanple.out"). Typing "photo
off" or quitting MAPMAKER term nates this process and cl oses the photo

file. The default extension for a transcript file is ".out".
For exanpl e:

2> photo junell. out

photo is on: file is 'junell.out’

2> try 11 12 13 14 <- Fromthis point on, all MAPMAKER i nput
. and output is copied to the file
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"junell. out".

5> phot o
photo is on: file is ’'junell. out’

6> photo off
photo is off.

7> <- | nput and output will no I onger
be copi ed.

Not e t hat when MAPMAKER is photo-ing to a particular file, the
transcript is APPENDED to the end of that file: none of the file's
previous contents are lost. Successive MAPMAKER transcripts may be
collected into single files in this way.

PREPARE DATA Conmmand (abbreviation 'pd’)

Summary: Prepares a New Data Set for Analysis
Ar gument : <file name>

The "prepare data" conmmand | oads a raw data set froma file you create
i nto MAPMAKER for analysis. You may use a file nane which specifies a
directory in the nanner supported by your operating system You nust
specify the extension of the file (we sugest that you use ".raw' for
raw data files). For exanple:

1> prepare data newflps.raw
1> prepare data /users/joe/newflps.raw (UNI X)
1> prepare data \nydata\newfl ps.raw DCS

Raw file formats are discussed in detail in the MAPMAKER manual .

When preparing a data set, MAPMAKER first reads the raw input file,
and then (by default) wites out a set of "working" or prepared data
files which later may be nore quickly | oaded into either MAPMAKER
Version 3 or MAPMAKER/ QTL Version 2 on | ater occasions. After
preparing a file, you do NOT need to then |load these files with the
"l oad data" command - the "prepare data" conmand does this for you.

Anal ysis results and status information are also stored in these
prepared files, so that whenever they are |later saved and re-| oaded
(with the "l oad data" command), you begi n usi ng MAPMAKER or

MAPMAKER/ QTL right where you left off. However, if you again prepare
the raw files, this information will need to be recal cul at ed.

Whenever a data set is prepared, MAPMAKER | ooks for a file with the
sanme nane as the raw data file and the extension ".prep” (on UNI X) or
".pre" (on DOS). If present, conmands fromthis file are run, serving
as a useful way to setup MAPMAKER in the appropriate state for working
with these particular data. This way, every tinme a file is prepared
(e.g., if you change genotype data), it is relatively easy to start
again where you left off. If you want MAPMAKER to save the working
data files after these actions are conpleted, you should end this
command file with a "save" comuand. |f no such file is present, the
default action is to sinply save the working data files.

MAPMAKER wi | | al ways create a working data file with the sane first
nane as the raw file, but with a different extension instead. (For
exanpl e, preparing the file "newflps.raw' will create a file naned
"new fl ps.data" on a Unix conputer, or the file "newflps.dat" on a
PC). Many extensions are al so used by MAPMAKER and MAPMAKER/ QTL,

i ncl udi ng:
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UNI X: .data .traits .2pt .3pt .maps .qtls .out
DCs: .dat .tra .2pt . 3pt .map .qtl .out

W recomrend that you never create files yourself for use with
MAPMAKER wit h any of these extensions. Note that if you specify a
directory with the raw file nane, the prepared files will be witten
t here al so.

LOAD DATA Conmmand (abbreviation '1d)

Sunmary: Load Data Set for Analysis
Ar gument : <file name>
Def aul t: with no argunments, display the current data file nane

The "l oad data" command | oads a previously prepared data set into
MAPMAKER for analysis. Only one data set nay be | oaded at any tine:
any data previously loaded will be forgotten. Data sets nust be
prepared using the current version of MAPMAKER.

The nanme of the data file should be given as an argument. A directory
may optionally be specified in the manner supported by your system
The data file(s) MJST use the ordi nary MAPMAKER extensions, as witten
by 'prepare data’ (i.e., the genotype data file nust have the
extension ".data" on Unix or ".dat" on DOS, etc). For exanple:

1> | oad data exanpl e
1> | oad data /home/ boi ngo/j oe/ chr onbsone? (UNI X)
or 1> load data \joe\exptl\naize ( DOS)

When a data set is |oaded, MAPMAKER rmay al so load in a number of its
option settings as well as sone saved results fromthe associ ated
files (such data include all two and three point maps conputed). This
feature lets you quit and restart MAPMAKER, resuning your analysis
right where you left off. Because of this however, sone of MAPMAKER s
option settings may change fromtheir previous values after |oading
data. If you want to set any of MAPMAKER s options before running your
anal yses, we reconmend that you do so only after |oading your data
set. Alist of the itens which are saved in this manner is provided
under the description of the "auto save data" option.

SAVE DATA Command

Summary: Save Status, Mpping Results, etc.
Argunent : <file name>
Def aul t: current data file nane

The 'save data’ command instructs MAPMAKER to i medi ately update all
of your data files with the current option settings, any new two-point
and three-point data, nmapping results, etc.

This behavior is precisely the same as that used when quitting
MAPMAKER with the "auto save data" option on.

QU T Conmmand (abbreviation 'q')

Summary: Quit froma MAPMAKER Sessi on
No Argunents

The "quit" command is used to end a MAPMAKER session. |If you are
usi ng MAPMAKER i nteractively (i.e., not through a batch script), and
you have | oaded a data file, and the "auto save" option is "on" (as it
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usually is), then MAPMAKER wi Il first ask you if you want to save your
data before it quits.
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(3) SEQUENCE COWMIVAND AND RELATED FEATURES

Bef ore using nost of MAPMAKER s anal ysis functions, one often needs
first to specify the loci and (in some cases) order(s) of those |oc
whi ch shoul d be considered in the analysis. This is usually done
usi ng MAPMAKER s ' sequence’ comand. This facility is actually quite
powerful, and by allow ng many orders to be specified with a single
"sequence" command, can hel p you perform conpl ex anal yses sinply.
Commands related to the use of sequences include:

" Sequence’ Conmand

" Expand Sequence’ Command

"Hi story’ Command (Sequence History Feature)
"Insert’, 'Delete’, and ' Append’ Commands
"Edit’ Command

"Transl ate’ Comand

MAPMAKER al so al l ows you to assign nanes to particul ar sequences of
loci, and to refer to these sequences by name subsequently. Conmands
whi ch hel p you do this include

"Nanmes’ Conmand

"Let’ Command

"Edit’ Comand

"Forget Naned Sequence’ Conmand

SEQUENCE Conmmand (abbreviation 's’)

Summary: Sel ect the Loci and Order(s) You Wsh to Analyze
Argunent : <sequence>
Def aul t: di spl ays the current sequence

MAPMAKER' s ' sequence’ command is used to select the current set and
order of markers that MAPMAKER shoul d use when executing data anal ysis
commands. Many commands will performtheir operation on all orders
specified by the sequence (e.g., "map", "try", and "conpare"), while
a few others (such as "two point") ignore the orders specified and
care only about which narkers are listed in the sequence.

For exanple, typing

1> sequence 1 2 3 4
will set the current sequence for analysis to be the (ordered) |ist of
loci "1 2 3 4". W nmght then type an anal ysis command such as "nap",
which in this case would instruct MAPMAKER to conpute the maxi num
l'ikelihood map for the markers nunbered 1, 2, 3, and 4 in that order
The "sequence" conmand recogni zes | ocus nunbers (assigned by
MAPMAKER), | ocus names (assigned by the user), references to previous
sequences (see the "history" command for details), user defined
sequence nanes (set with the "let" and "edit" commands), and a variety
of special MAPMAKER defined nanes (see the "nanes" comand for
details).

Sequential |ocus ranges may al so be specified (the range is sequentia
in the data file, not sequential in the map). For exanple:

1> sequence 1-10
is equivalent to:
1> sequence 1 2 34567 89 10
SPECI FYI NG MANY ORDERS USI NG THE " SEQUENCE" COVIVAND
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Set brackets ("{" and "}") in a sequence indicate that MAPMAKER shoul d
consider all pernutations of the set of markers contained inside the
braces. For exanple, if the current sequence is "{1 2 3} 4" and the
map command is given, maps for the six orders:

123 4 213 4 231 4
132 4 321 4 312 4

will be generated. Braces are useful when the exact order of
markers within a |linkage group i s unknown.

Square brackets ("[" and "]") indicate that no pernutations need be
consi dered which alter the placing of any markers contained within the
brackets. No loci will be placed anong those in the brackets, and

the order of loci in the brackets will not be permuted. For exanple,
if the current sequence is "{1[2 3 4]} 5 6", only the orders

1234 56 2341 56

are considered. Square brackets are useful when several markers are
known to be very close. Note however that the "try" conmmand wi ||
attenpt to place tested markers in between loci in the sequence in
squar e brackets.

Angl e brackets ("<" and ">") work simlarly to megal ocus brackets
(descri bed above) except that both the order of nmarkers within the
brackets as well as that order REVERSED are considered. For exanple,
if the current sequence is "<1 2 3> <4 5>", the four orders:

123 45 321 45
321 54 123 54

will be exam ned. Angle brackets may be useful when one has napped
several |inkage groups and wi shes to try themtogether, wthout
knowi ng their configuration relative to each other
Brackets in a sequence may be deeply nested. For exanple:

1> sequence <{[1 2] [3 4 5]} 6 7 8> 9 10

specifies the four orders:

12 345 678 910 345 12 678 910
876 543 21 910 876 21 543 910
H STORY Conmand (abbreviation 'h’)
Sunmary: Li st Previ ous Sequences
Ar gunent : <numrber of previous sequences to display>

Def aul t: 20

MAPMAKER al | ows you to easily recall sequences previously entered.
These sequences are renenbered and are collectively referred to as the
"sequence history’. In MAPMAKER s "sequence" conmand, the syntax "#n"
where n is a nunber, instructs MAPMAKER to recall and insert the n-th
sequence used.

5> sequence 2 6 9 11 8
sequence #1= 2 6 9 11 8

6> sequence 13 15 9 1
sequence #2= 13 15 9 1

7> sequence #1
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sequence #3= 2 6 9 11 8
To list the sequence history, sinply type:

4> hi story

Previ ous Sequences:
#l= 26 9 11 8
#2= 13 159 1

#3= 26 9 11 8

Sequences fromthe MAPMAKER sequence history may be used as pieces of
new conmmands by including the history reference(s) with other
sequence el enents. Continuing the exanpl e above, we could type

5> sequence 4 {#3} 12
sequence #5= 4 {2 6 9 11 8} 12

EXPAND SEQUENCE Conmand (abbreviation 'x')

Summary: Set the Sequence, Expandi ng Nanes
Argunent : <sequence>
Def aul t: expand t he current sequence

Named sequences are stored in MAPMAKER sequences as are loci. Before
any command is run, MAPMAKER | ooks up the value of each nane, and
buil ds a new "expanded" sequence accordingly. This is convenient,
except wi th nanes which change frequently (for exanple, "orderl").

The "expand sequence" conmand sets the current sequence, expanding al
naned sequences first, so that only | ocus nanes appear. Wth no
argunents, "expand sequence" expands, and thus changes, the current
sequence.

| NSERT Conmand (abbreviation 'i')

Sunmary: Insert a Marker into the Sequence
Argunent s: <mar ker before poisition to add> : <new narker>

The "insert" command is used to add a marker or set of markers to

the current sequence. To use this conmand, type "insert", followed by
the marker in the current sequence after which the new marker(s) should
be added, a colon, and then the new markers to be added. For exanpl e,

3> sequence 1 2 3
sequence #1=1 2 3

4> insert 2: 4 5
sequence #2=1 2 45 3

To insert marker(s) at the leftnost end of the sequence, give no narker
before the colon, for exanple:

5> insert :6 7
sequence #3=6 7 1 2 45 3

APPEND Conmand (abbreviation 'a')

Summary: Append Marker(s) to the End of the Sequence
Ar gument : <mar ker (s) to append>

The "append" command will apend the specified marker(s) to the current
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sequence. For exanpl e,

6> sequence 1 2 3 {456 7} 8
sequence #1=1 2 3 {456 7} 8

7> append 9 10 11
sequence #2=1 2 {4 6 7} 8 9 10 11

DELETE Conmand (abbreviation 'd’)

Sunmary: Del etes a Marker or Markers fromthe Sequence
Ar gument : <marker(s) to delete>

The "del ete" command will renove the specified marker(s) fromthe current
sequence. For exanpl e,

6> sequence 1 2 3 {456 7} 8
sequence #1=1 2 3 {456 7} 8

7> delete 3 5
sequence #2=1 2 {4 6 7} 8

EDI T SEQUENCE Command (abbreviation 'e')

Summary: Edit a Sequence Using the Keyboard
Argunent : <sequence nane or nunber to edit>

The ’edit’ command, when used with no arguents, allows you to edit the
current sequence using the arrow keys (and others) on the keyboard.
The keys used are the same as for editing commands -- type ’'help
keyboard editing’ for details.

If you type 'edit nane’ where nane is a sequence you defined using the
"let’ command, then you will instead edit the definition of that nane
(the current sequence will NOT be affected).

Simlarly, if you type 'edit number’, where nunber is a sequence

hi story nunber (type 'help history’ for details), then you will edit
t hat sequence, although it WLL becone the current sequence when you
are done.

The "edit’ comand currently works only on certain UN X systens. See
the installation instructions for details.

LET Conmand (abbreviation 'I")

Summary: Nanme a Sequence
Argument : <nanme> = <sequence>

The "let" command assigns a nane to any valid MAPMAKER sequence. The
sequence nmay any allowed types of brackets, |ocus nanes or nunbers, as

well as other names set using the "let" conmand. To refer to a previously
naned sequence, you sinply use the assigned sequence name. Nanmes nust start
wi th an al phabetic character, are limted to 10 characters, and may not
conflict with any |locus nanes listed in the data set. For exanple:

3> let newrq= 14 12 [6 25] 21

3> sequence {newr7q} 13
sequence #1= {14 12 {6 25} 21} 13
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Note that the matching of sequence nanes is not sensitive to al phabetic
case (e.g., "sevenqg" will match "Seven@'). Mreover, only enough characters
of a nanme need be given in order to specify that nane unanbi guously.

For exanple, the construct "pdg" will match the sequence nanmed "PDG egi on"
as long as no other locus or sequence nane begins with the letters "pdg"

MAPMAKER r ecogni zes the nanes of individual loci in the sanme manner.
Locus nanes, however, do not have to be set with the "let"

conmmand: they are set autonmtically when a data set is |oaded.

You can mix the use of |ocus and sequence nanes. For exanple, if
"PD&Gregion" is set to "11 3 16", and "L1063" is |ocus nunber

1, then we nmay type:

4> sequence PDG egion {24 L1063} 12
The current sequence is now 11 3 16 {24 L1063} 7’

MAPMAKER aut omatical ly assigns the nane "all" upon |oading data to refer
to a sequence which lists all of the loci in the |oaded data set in order
O her commands which can set nanes include "group", "orders", and the

chronpsone rel at ed conmands.

NAMES Command (abbreviation 'n’)

Summary: Li st the Nanmed Sequences
No Argunents

The "nanmes" conmand di splays a list of all of the sequence nanes
whi ch have been set. For exanple:

1> let favorite= 9 16 4 6 18

ok

2> nanes

Speci al Nanes:
new= none

anchor s= 14 13
assigned= 1-12 14-22
f ramewor k= none
unassi gn= 15

groupl= 1-3 7 8 11 12

group2= 4-6 9 10 16-18

group3= 13 14 20-22

unl i nked= 15 19

order 1= 9 46 18

ot hers: all, none, <chronosone-nane>, etec.
User Defined Nanes:

cl assl= 124811

cl ass2= 20- 22

no_class= 3 5-7 8-10 12-19
favorite= 9 16 4 6 18

Note that MAPMAKER |ists both "special" nanes (nanmes it defined
itself), as well as user defined nanmes (set either using the "let",
"expanded let", or "class" commands). Sonme names (such as "anchors”
"assi gned", "framework", etc.) take on special neanings when used
with the "genonme anal ysis" features dependi ng on which chronosone is
currently selected. See the discussion of this below for details.
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FORGET NAMED SEQUENCE Conmand

Sunmary: Erase a Naned Sequence
Ar gunent : <nanme>

This command instructs MAPMAKER to renove a nanme fromthe current |ist
of nanes renenbered. For exanple,

1>let parmFr 12 3
p_arnF 1 2 3

2> let garnF 456
g arnm 456

3> forget p_arm
ok

TRANSLATE Conmmmand (abbreviation 't')

Sunmary: Show t he Nanmes and Numbers of Loci in the Sequence
No Argunents

When given | ocus nanes and/ or nunbers as argunent(s), the "translate"
command di spl ays both the name and nunber of all the specified markers.
O herwi se, the "translate" comand di spl ays the marker nunber and nane
for each marker in the current sequence. W could type:
7> trans 1 2345678
1 TG 24 2 TGL25 3 cd_15 4 tgl7s
5 cd35 6 tg93 7 tg7l 8 tg83

The "transl ate" comand recogni zes sequence nanmes in its argunents. Therefore,
you can type

8> translate all

to list the nanes and nunbers of all loci in your data set.
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(4) TWO PO NT (PAIRW SE) ANALYSI S COVVANDS

MAPMAKER provi des a nunber of commands whi ch anal yze data by

calculating the pairw se reconbination fractions and maxi nrum LOD

scores between markers, and exami ning these results al one. MAPMAKER s
two-point analysis facilities are distinct both algorithnically and
operationally fromits multipoint capabilities. Wile two-point analysis
is useful for finding linkage groups and determ ning rough proximty

of markers, it is often problenmatic to use two-point analysis alone for
determi ning correct genetic order.

In general two markers are declared linked only if (1) their LOD score
is greater than a specified mininmmLOD, and (2) if the maximally
likely map di stance between themis |ess than a specified maxi num By
default, MAPMAKER uses the criteria specified by the "default |inkage
criteria" conmand, unless told otherw se by the comand’ s argunents.
Ceneral |y, MAPMAKER assumes that map distance val ues given as
argunents greater than or equal to 0.50 are centinorgan distances
(using the currently selected "centinorgan function"), while val ues

I ess than 0.50 are assuned to be reconbination fractions.

TWO PO NT Comrand

Summary: Conmput e Pairwi se Di stances and LOD Scores
No Argunents

The conmand "two point" instructs MAPMAKER to conpute the two-point
map di stances and LOD scores for all pairw se conbinations of the
markers in the current sequence. This information is stored by
MAPMAKER and nmay be accessed by any of several commands, including
"group", "lod table", "big lods", and others. It is NOT necessary to
ever type the "two point" conmmand: MAPMAKER wi Il conpute the two-point
val ues as needed. Preconputing these nunmbers is sinply a conveni ence
for speeding later analyses (note that this is NOT true of three-point
anal ysi s however).

LOD TABLE Conmand

Sunmary: Print All Two-Point Data for the Current Sequence
Ar gument : <hal f or full>
Def aul t: hal f

The "l od tabl e" command displays a table of map di stances and LOD
scores for all pairw se conbinations of markers listed in the current
sequence. The map distances are displayed either as centinorgan

di stances or reconbination fractions, depending on the setting of the
"units" option. The optional argunent indicates whether MAPMAKER
should print a half matrix or full-matrix.

7> seq 4 6 9 16 17 18
sequence #2= 4 6 9 16 17 18

8> |l od table
Bott om nunber is LOD score, top nunber is centinorgan distance

4 6 9 16 17
6 19.3

6. 69
9 58.2 80.5

0.84 0.47
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16 21.4 56.0 22.2
5.43 1.23 4.11

17 32.9 7.9 78.0 -
2.91 14.57 0.49

18 42.2 18.7 - - 14.1
1.77 7.21 9. 00

Pairs where a dash replaces the LOD and di stance are considered

conpl etely unlinked, defined as having a LOD less than 0.5 AND a
di stance greater than 40% reconbi nation

Bl G LODS Command

Sunmary: Li st Linked Pairs of Markers in Sequence
Argument : <m ni mum LOD> <maxi num di st ance>
Def aul t: default linkage criteria

The "big | ods" command di splays the map di stance and LOD score for al
pai rwi se conbi nations of loci in the current sequence which have a LOD
score greater than or equal to the specified mninum and a distance

| ess than or equal to the specified maximum |f not supplied as
argunents, the LOD and map distance threshol ds are obtained fromthe
"default linkage criteria" parameter. For exanple, to see the
two-point maps for all pairs with LOD scores of at |east 4.0, type

biglods 4.0

If no threshold is given as an argunent, those specified by
the "default linkage criteria" setting are used.

NEAR Conmand

Sunmary: Li st Markers in Sequence Near O her WMarker(s)
Ar gument : <list of markers> <: <m ni num LOD> <maxi num di st ance>>

The "near" comuand prints a list of which markers in the current
sequence are linked to markers in a list (given as the command’s
argunent (s)). Each such pairw se conbination that has a LOD score
above the m ninmum LOD threshold and that lies at a distance |ess than
or equal to the maxi num distance is reported. If not supplied as
argunents, the LOD and map distance threshol ds are obtained fromthe
"default linkage criteria" paraneter.

6> seq 4 6 9 16 17 18
sequence #19= 4 6 9 16 17 18

7> near 5 10
Li nked Markers in Sequence at min LOD 3.00, max Di stance 50.0

Mar ker - 1 Mar ker - 2 Thet a LCOD cM

5 4 0. 05 15. 32 5.05
5 6 0.12 9. 80 14. 25
5 16 0.24 3.14 33.08
5 17 0.22 4,35 28. 46
5 18 0.25 3.12 34. 46
10 4 0.18 5.33 22.94
10 9 0.14 5.46 16. 01
10 16 0.03 17. 49 2.78

By using a colon in the argunent list, you can optionally specify LOD
and di stance threshol ds other than the defaults to use. For exanple:
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8> near 5 10: 4.0 30

prints the nearby markers at a LOD of at least 4.0, and a naxi hum
di stance of 30 centi norgans.

LI NKS Command

Summary: Find Any Markers Near G ven Marker(s)
Argunent s: <chronobsone> <m ni nrum LOD> <maxi num di st ance>
The "links" conmand prints a list of which markers in the current

sequence are linked to either (i) any narkers in the entire data set

(if either no chronosone is specified, or if the specified chronosone
is "any"), or (ii) any markers assigned to the specified chrombsone. A
chronbsone can be specified either as an argunent, or by using the
"sequence" command bef orehand. Each such pairw se conbi nation that has
a LOD score above the m ninmum LOD threshold and that lies at a distance
| ess than or equal to the maximumdistance is reported. |If not supplied
as argunents, the LOD and nmap di stance thresholds are obtained fromthe
"default linkage criteria" paraneter.

6> seq 5 10
sequence #25= 5 10
7> 1inks
Li nked Markers in Data Set at min LOD 2.00, nmax Di stance 50.0
Mar ker -1 Mar ker - 2 Thet a LOD cM
5 4 0. 05 15. 32 5. 05 (c2)
5 6 0.12 9. 80 14. 25
5 10 0. 26 2.82 36. 08
5 16 0. 24 3. 14 33.08
5 17 0. 22 4. 35 28. 46
5 18 0.25 3.12 34. 46
10 4 0.18 5. 33 22.94 (c2)
10 5 0. 26 2.82 36. 08
10 9 0.14 5.46 16. 01
10 16 0. 03 17. 49 2.78
PAl RW SE Commrand
Summary: Print Two-Point Data Between Sequence and Ot her Loc
Argunent : <list of narkers>

The "pairw se" command di spl ays the two-point di stances and LOD scores
bet ween the specified marker (or markers) and the loci listed in the
current sequence. The output produced by this command is sinilar to
that of the "lod table" command. For exanpl e:

5> seq 4 6 9 16 17 18
sequence #19= 4 6 9 16 17 18

6> pair 5 10

Bott om nunber is LOD score, top nunber is centinorgan distance
5 10

4 5.0 22.9
15.32 5.33

6 14.3 73.5
9.80 0.52
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9 76.6 16.0
0.41 5.46

16 33.1 2.8
3.14 17. 49

17 28.5 -
4.35

18 34.5 -
3.12

GROUP_Conmand

Sunmary: Separate Markers in Sequence into Linkage G oups
Argunent s: <m nmi mum LOD> <maxi num di st ance>
Def aul ts: default linkage criteria

The "group" conmand di spl ays possi bl e |inkage group assi gnnents of

the markers listed in the current sequence, based on two-point

analysis. Al pairs of loci that have a distance | ess than or equa

to the specified maxi num and a LOD score exceeding a specified nini num
are considered |inked. For the purpose of conputing |inkage groups,
linkage is considered fully transitive (i.e., if Ais linked to B, and
Bis linked to C, then A, B, and Cwll be included in the same |inkage
group). For example, typing:

9> group 4.0 30
di spl ays |inkage groups of markers in the current sequence, where all
loci within any |inkage group will have a mininmumLOD 4.0 |inkage with
a mximally likely map di stance of no nore than 30 cMto at |east one
other locus in the group

8> seq all
sequence #6= all

9> group 4.0 30
Li nkage Groups at mn LOD 4.00, nmax Distance 30.0

groupl=1 2 3

unl i nked= 12 15 19 22

If not supplied as argunents, the LOD and nap distance thresholds are
obtained fromthe "default |inkage criteria" paraneter.

DEFAULT LI NKAGE CRI TERI A Par anet er

Summary: LOD and Di stance Threshol ds for Two-Poi nt Li nkage
Argunent s: <m ni mum LOD> <maxi num di st ance>
Def aul ts: with no argunent, displays current setting

Thi s paraneter controls how MAPMAKER defi nes two-point |inkage by
default. These default paraneters are used to define |inkage for nany
MAPMAKER functions (including "group”, "biglods", "near", etc.) unless
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specific paraneters are provided to those functions.
For exanple, typing:
1> default linkage criteria 3.0 0.30

sets the default LOD threshold to 3.0 and the default naxi num nmap

di stance to a reconbination fraction of 0.30. When MAPMAKER begi ns
the default linkage criteria, are LOD 3.0 and di stance 50 Hal dane cM
As usual, MAPMAKER assunes that nap distance val ues greater than or
equal to 0.50 are centinorgan di stances, while values less than 0.50
are assunmed to be reconbination fractions.

SUGGEST SUBSET Conmand

Sunmary: Find H ghly Informative Well Spaced Markers
Argunent s: <m ni mum LOD> <maxi num di st ance>
Def aul ts: default linkage criteria

The "suggest subset" command first breaks the markers in the current
sequence into |inkage groups at the specified criteria, in the same
way as the "group" command. For each group, MAPMAKER then tries to
find a subset of the markers which are both highly infornmative

i ndividually, and for which there exist no pairs closer than a
specified M N MU di stance. These two threshol ds are set by the
"Informati veness criteria" comand. For exanpl e:

90> seq all
sequence #27= all

8> inf crit 2 50
Informati veness Criteria: mn Distance 2.0, nmin #l ndividuals 50

9> suggest subset
I nformati ve Subgroups at nmin LOD 3.00, max Di stance 50.0
I nformativeness: min #l ndividuals 50, nmin Distance 2.0

Li nkage group 1: 1 2 3 7 8 11 12 13 14 20 21
8 Markers in informati ve subset:

orderl=12 37 8 12 14 21

otherl= 11 13 20

Li nkage group 2: 4 56 9 10 16 17 18

Al markers are informative.

order2= 45 6 9 10 16 17 18

ot her 2=

For your conveni ence, the names "orderN' and "otherN' are set to

specify the infornmative subset and remai ni ng markers, respectively,
for the Nth Iinkage group.

| NFORVATI VENESS CRI TERI A Par anet er

Sunmary: Criteria for Finding Highly-Informative Markers
Argunent s: <m ni mum di st ance> <ni ni mum i ndi vi dual s> <codoni nant >
Def aul ts: with no argunents, displays the current val ues
Markers will be included in informative subsets (as in the "suggest

subset” and "order" conmmands) if they neet the criteria: (i) No
di stance between any pair of markers is |less than the specified
m ni mum di stance; (ii) at |east the specified m m mum nunber of
i ndividuals are informative for each marker, and (iii) if the data set
is for F2 or F3 intercross, and if the word "codonmi nant" is specified
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as the third argument, then the markers nust be scored codoninantly
(e.g. no CD scores in raw data file).

Wien MAPMAKER perpares a data file, the informativeness criteria are
set to a m ninmum di stance of 1cM and a mnimumof 1 informative

i ndi vidual (essentially no test). You need to set these criteria to
apply a better test.
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(5) MILTI PO NT ANALYSI S COVVANDS

Fast nultipoint analysis is the distinguishing point of MAPMAKER as
conmpared to sone of the other |inkage anal ysis nethods avail abl e.
Mul ti poi nt anal ysis takes into account the primary genotype data for
all loci simultaneously, when determ ning map orders, distances, and
map |ikelihoods. W contrast this approach with so-called

"Mul ti-Two-Point" methods, which take into account all pairw se
reconbi nation fractions sinultaneously, but not the raw data.
Mul ti point anal ysis enforces greater consistency of the available
data, and thus extracts nore information than can be captured by even
the conplete set of pairw se LODs.

MAP Conmmand (abbreviation 'ni)

Sunmary: Conmpute and Print a Maxi num Li kel i hood Map
No Argunents

The "map" conmand cal cul ates and di spl ays the maxi num |i kel i hood map
for the order (or orders) of markers specified by the current

sequence. Locus nanes and nunbers are displayed, with distances in cM
or reconbination fraction (see "units"), as are any candidate errors
if "error detection" is on (see the discussion of MAPMAKER s error

det ecti on bel ow).

DRAW MAP Conmmand

Summary: Conmput e and Draw a Maxi mum Li kel i hood Map
Argunent s: <file nane> <scal e>
Defaul ts: map. ps

The "map" conmand cal cul ates and draws as a PostScript graphic file
the maxi num i kelihood map for the order of markers specified by the
current sequence. These files may be viewed or printed if you have the
appropriate software and/or printer. If a file name is given, the
graphics are placed there, otherwi se the name of the data set (with
the extension ".ps") is used. A nmap is drawn on one page, with the

mar ker nanmes shown and interval distances to scale. If a nuneric
argument is given after the file nanme, this will be the scale

(in dots per centinorgan) used to draw the map. Most printers will

di splay 72 dots per inch. If this argunent is onmtted, the map will be
drawn to a scale that covers the full length of the page

COVPARE Command (abbreviation 'c’)

Sunmary: Conpar e Likelihoods of Many Map Orders
Argunent s: <nunber of maps to renmenber> <l og-1ikelihood threshol d>
Def aul ts: 20 infinite (no threshol ding)

The "conpare" command cal cul ates the maxi mum |i kel i hood map for al
orders of markers specified by the current sequence. (Recal

that one sequence can specify nore than one order of loci. For
exanpl e, the sequence "{1 2 3}" specifies the three orders: "1 2 3"
"1 32", and "2 1 3"). Unlike the "map" comand however, the orders
are di played sorted by the likelihoods of their maps. For exanple:

67> seq {9 6 18 4}
sequence #34= {9 4 6 18}

70> conpare
Best 12 orders:
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1: 9 4 6 18 Li ke: 0.00
2: 4 6 18 9 Li ke: -3.49
3: 6 18 4 9 Li ke: -4.23
4: 9 6 18 4 Li ke: -4.59
5: 96 4 18 Li ke: -5.05
6: 6 4 18 9 Li ke: -5.26
7: 4 9 6 18 Li ke: -5.99
8: 6 18 9 4 Li ke: -6.23
9: 6 4 9 18 Li ke: -6.84
10: 4 6 9 18 Li ke: -7.07
11: 6 9 4 18 Li ke: -11.38
12: 6 9 18 4 Li ke: -11.96

orderl is set

This test indicates that of the 12 orders specified by the sequence

"{9 6 18 4}", one of them (the order "9 4 6 18") is preferred over al
others by at least a likelihood difference of 10 raised to the 3.49
power, indicating that this map is about 3100-fold nore likely than the
ot hers. The best map of course has a log-likelihood of 0.0 relative to
the best (itself). For your conveni ence, the nane "orderl1l" is always
set to the nost likely map order found.

The argunents to the "conpare" command specify how many of the nost
likely orders will be displayed. The first nunber indicates how nany
(maxi mun) will be displayed. The second is a |log-likelihood threshold
(a positive real nunber) -- only orders within this nmuch of the best
will be displayed. By default the best 20 orders are displayed with no
| og-1i kel ihood cutoff.

When 'use three point’ is on, sone orders may be excluded by
three-point tests, in which case they are never assigned a multipoint
I og-likelihood at all, and they are not displayed (although the tota
nunber of orders excluded is). Note tnat the 'conpare’ conmand takes
into account "error detection", if it is on, although the conputed
error LODs are never actually printed out. Use the "map" or
"genotypes" command to do this for the nost likely order or orders

TRY Conmand
Sunmary: Insert Markers into an Order and Conpare Likelihoods
Ar gument : <loci to try>

The "try" conmmand is used to place an unnapped marker or narkers
relative to a known order of loci to which it is known to be |inked.
MAPMAKER conput es the maxi num |i kel i hood maps for the current sequence
(whi ch specifies the known order) with the new marker(s) inserted into
each interval, and will display each map’s log-likelihood relative to
the highest |ikelihood found (thus, the best placenent receives a

|l og-likelihood 0.0, and all others are less than 0.0, indicating how
much less likely they are, given the available data). Note that while
only this restricted set of orders is tried, for each order all nap

di stances are reconputed de novo for each map cal cul ati on using ful
mul ti point |inkage anal ysis.

The "try" conmmand shoul d be given as argunents the marker(s) by nane
or nunber to place (for exanple, "try 25 28"). |If nore than one
marker is to be tried, they are each tried separately, yielding
exactly the sane results as if "try" command Is used separately for
each marker. |f the current sequence specifies nore than one order
(for exanmple "10 11 {12 13} 14") the marker(s) are tried into each
such order separately.

2> seq 9 4 6 18
sequence #1= 9 4 6 18
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3>try 16 5 10 17

16 5 10 17

.4.59 -17.68 -3.45 -15.75
° 0.00 -2.69  0.00 -13.00
’ -9.58  0.00 -10.68 -5.22
° -15.40 -12.54 -16.46  0.00
e -9.26 -14.74 -9.83 -6.30
INF | -9.62 -18.54 -9.90 -16.37

BEST -91.47 -82.55 -90.28 -85.93

In this exanpl e, MAPMAKER has di spl ayed the relative |ikelihoods of
the maps containing markerd 16, 5, 10, and 17 inserted into al
intervals in the order "9 4 6 18". For marker 16, the best map
corresponds to the order "9 16 4 6 18", with a |l og-Ilikelihood of
-91.47. The next best order is "16 9 4 6 18", with a log likelihood
of -4.59 relative to the best, nmaking it about 40,000-fold |ess
likely. The likelihood that the marker is unlinked (as opposed to
being placed into the map) is much lower still, -9.62 on a | og scale.

The "try" command can al so handl e the insertion of two or nore nmarkers
together in the order. Square and angle brackets can be used in the
list of markers to try in the sane way they are used in the "sequence"
comand. For exanple, typing:

try [24 25]

will instruct MAPMAKER to insert the pair of markers [24 25] together
into each of the selected intervals in the current sequence. Typing:

try <7 8 9>

yields two results, one for trying [7 8 9], and one for trying [9 8 7].
This feature greatly expands the nunber and types of tests which

can be run using the "try" command. Particularly, this allows one to
try reconbinationally inseparable loci, using all of the available data
to place them

When 'use three point’ is on, sone orders may be excl uded by
three-point tests, in which case they are never assigned a multipoint
|l og-likelihood at all. An "x" is printed as the likelihood for these
pl acements, for exanple:

16
-4, 59
9
0.00
4
X
6
X
18
X
I NF -9.62

BEST -91. 47
indicates that the orders "9 4 16 6 18", "9 4 6 16 18", "9 4 6 18 16"
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were all excluded by three-point analysis.

Because the "try" comand is usually only used to examne a limted
number of orders, it is nost useful only when the |inkage group in
guestion has been thoroughly analyzed and its nmap order is wel
trusted. Note that the "try’' command takes into account "error
detection", if it is on, although the conputed error LODs are never
actually printed out. Use the "map" or "genotypes" command to do this
for the nost likely order or orders.

Rl PPLE Command

Sunmary: Test a Map Order by Pernuting Local Orders
Argunent s: <wi ndow si ze> <l og-Ilikelihood threshol d>
Def aul t s: 320

The ripple comand tests a nap order by conparing the Iikelihood of
the original map order to those found when the order of neighboring
loci are pernuted. Analytically, this is nuch |ike using a 'sequence
with set brackets (to indicate anbiguity) along with the 'conpare’
command. 'Ripple’ is convenient because is autonates nmany

such anal yses for you.

Before using the ripple conmand, you should set the sequence to a
(single) order of loci to test. R pple’'s two optional argunents
specify (i) the nunmber of neighboring narkers to permute at one tine
(1.e., the nunber to put within set brackets), and (ii) the

I og-likelihood difference threshold for declaring when an alternative
order shoul d be displayed. Note that the ripple comand uses ALL
flanki ng markers in every conputation, and that it takes advantage of
"error detection’ and 'use three point’, if enabled.

For exanpl e:

29> sequence r45s_dr tglb tgl75 cd35 tg93 cd66 tg50b
sequence= r45s_dr tglb tgl75 cd35 tg93 cd66 tg50b

27> ripple 4 4.0

Map To Test:
Mar ker s Di st ance
9 r45s_dr 16.3 cM
10 tglb 24.2 cM
4 tgl75 51 cM
5 ¢d35 13.9 cM
6 tg93 7.9 cM
17 cd66 14.1 cM
18 tgb0b W ----------

81.5 cM 7 markers | og-1i kel i hood= -105. 42

W ndow-si ze: 4 Log-likelihood Threshold: 4.00
Conparing maps with ALL flanking markers. .

conpare {r45s_dr tglb tgl75 cd35}..

best orders:

1 rda5s _dr tglb tgl75 cd35 tg93 cd66 t g50b Li ke: 0.00
2: tglb r45s_dr tgl75 cd35 tg93 cd66 tg50b Li ke: -3.40

conmpare ...{tglb tgl75 cd35 tg93}... ok
conmpare ...{tgl75 cd35 tg93 cd66}... ok
conpare ...{cd35 tg93 cd66 tg50b} ok

In this exanple, all orders where 4 neighboring loci are pernuted are
supported by a high log-likelihood ratio of 4.0 (a 10,000:1 ratio) with
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the sol e exception of the order which inverts the two nost proximal
markers. In this case, the log-likelihood ratio is 3.4, about 2500-1
odds, in favor of the original nmap order

ORDER Conmand

Sunmary: Automatically Build Map Orders from Scratch
Argunent s: <m n LOD> <max di stance> <start size> <threshold> <numto try>
Def aul t s: <default LOD> <default distance> 5 3.0 10

The "order" conmand provides a fast and powerful autonated tool for
mappi ng markers using full rmultipoint analysis, including 'error
detection’ and 'three point’ analysis, if enabled. (Be forwarned, due
to the nunber of tests perforned, using the 'order’ command W THOUT

t hree- poi nt anal ysis can be very sl ow).

The 'order’ conmand essentially autonmates the use of nany ot her MAPMAKER
commands in the follow ng fashion

(i) MAPMAKER first subdivides the markers listed in the current
sequence into |inkage groups using two-point analysis (in the sane
manner used by the "group" command). If given, the <nin LOD> and

<max di stance> argunents to the 'order’ conmmand are used as the
criteria for declaring |linkage groups, otherw se the 'default |inkage
criteria are used.

(ii) For each group of adequate size, MAPMAKER attenpts to find a
starting map order of highly informative markers supported by a high
I og-likelihood ratio. This analysis is simlar to first (a) using the
' suggest subset’ command to select informative well spaced narkers,
then (b) using the 'conpare’ commuand repeatedly until you find a
subset of the highly informative markers that has only one plausible
map order with high log-Ilikelihood. The <starting size> and

<t hreshol d> argunents specify the nunber of markers desired in the
starting order and the log-Ilikelihood ratio which nust support a
single map order of those markers. The <nunber to try> specifies

t he nunber of such tests to nake before giving up for this group

The 'informativeness criteria conmand, described bel ow, sets the
thresholds for including markers in the highly informative subset.

(iii) Having found a seed order, MAPMAKER then increnmentally adds
markers to the order, one at a tine, in the sane manner used by the
"build conmand. To accept a placenent in the order as unique,
MAPMAKER uses the thresholds specified by the "nultipoint criteria
command. \VWen 'error detection’ is on, the criteria set using the
"error thresholds’ command are al so used to exclude certain orders.
MAPMAKER st ops when it can no | onger add any narkers to the order, and
reports the final unique map order as well as the possible relative
posi tions of any renmining narkers.

For your conveni ence, MAPMAKER sets certain named sequences with the
results of this operation. The nane "orderN', where Nis a nunber, is
set to the unique order accepted for the Nth |inkage group tested. The
nane "unorderN' is set to the remaining markers in the Nth group, if
any.

Exanpl es of the use of the 'order’ conmand are provided in the

tutorial. Note that the 'order’ conmmand is non-determnistic, in the
sense that it randomy chooses starting subsets and nmarkers to try.
Thus, if you run the ’'order’ comand nultiple tinmes, you may get
slightly different results each tine. However, this provides a
conveni ent qualitative nmeasure of the support for a map order: if the
"orders’ command produces substantially different results with each

run (not including small |ocal ordering differences where few
co-informative neioses are available), then there are likely probl ens
in the data set. The ’'error detection’ nmechanismmy help in such cases.
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BU LD Command

Sunmary: Sequentially Add New Markers into a Known Map O der
Argunent : <mar kers to add>

The ' build comand sequentially adds nmarkers to a known map order

whi ch shoul d be set using the 'sequence’ conmand prior to typing the
"build conmand. Criteria for placing markers into the order are specified
by the "multipoint criteria conmand. When 'error detection’ is on, the
criteria set using the "error thresholds’ command are al so used to

exclude certain orders. MAPMAKER stops when it can no | onger add any
markers to the order in unique positions, and it reports the fina

uni que nmap order as well as the possible relative positions of any
remai ni ng nmarkers.

The al gorithmused works essentially as follows:

(i) The markers which need to be added to the starting order are
sorted by a heuristic neasure of informativeness, in order to first
try to place the markers nost likely to fall into single intervals in
the order. Sone degree of randommess is used, neaning that successive
executions of the "build comrmand nmay produce slightly different
answers. As with the 'order’ command, vastly different answers are
considered indicative of problens in the raw data.

(ii) If "use three point’ is on, three point analysis is used to
determ ne which intervals each marker needs to be tried in. If this
step places a marker uniquely in one interval, it is added to the
order and MAPMAKER starts again with step (i) to place the renaining
mar ker s

(iii) Miultipoint analysis is used, as with the 'try’ command, to
calculate the log-likelihoods for placing each nmarker into each
interval. As in step (ii), if MAPMAKER places any marker uniquely in
one interval (at the given threshold), it is added to the order and
MAPMAKER starts again with step (i) to place the renaining narkers.
Certain rules are followed when adding nmarkers in this way: (a)
MAPMAKER adds any marker off the end of an order only as a | ast
resort, as nmarkers often place off the end if they have serious
genotyping errors or have extrenely few informative neioses. (b)
Simlarly, if "error detection’ is on, markers which have very high
error LODs in their nost likely position (given the criteria set using
the "error thresholds’ command) are placed only as a | ast resort, to
avoid having their errors confound the placenment of other markers. (c)
Mar kers which place at zero distance froma known narker are placed
(arbitrarily) on one side of that marker.

(iv) Wen all markers are added, or when steps (ii) and (iii) are no

I onger able to add narkers to the data set, MAPMAKER stops. (If the
"mul tipoint criteria specify two placenent thresholds, then MAPMAKER
first starts again fromstep (i) at the lower threshold). The "order1l"
and "other1" names are set in the same way as they are for the

"order’ conmand.

For exanpl e:

5> seq
sequence #3= 9 4 6 18

6> build 16 5 10 17
Pl acenent Threshol d-1 3. 00, W ndow 7

8 Markers to order
4 tgl75 5 ¢d35 6 tg93 9 r45s_dr
10 tglb 16 tgl65 17 cd66 18 tg50b

Placing at log-1likelihood threshold 3.00..
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Start 9 46 18
3pt: 9 (16) 4 6 18
Npt : 9 16 4 6 (17) 18
Npt : 9 16 4 (5) 6 17 18
No uni que placenents for 1 remaini ng marker
Map:
Mar ker s Di st ance
9 r45s_dr 22.1 cM
16 tgl65 20.7 cM
4 tgl75 4.8 cM
5 ¢d35 13.5 ¢cM
6 tg93 7.9 cM
17 c¢d66 14.1 cM
18 tgb0b  ----------
83.1 cM

Mar kers placed relative to above map:
9 16 4 5 6 17 18
1-22-:-21-:--5-:-14-:--8-:-14-;
10 2 . e

orderl= 9 16 4 5 6 17 18
ot her1= 10

MULTI PO NT CRI TERI A Par anet er

Summary: Mapping Criteria for "Order’, "Build , etc

Argunent s: <l og-1i kel i hood threshol d> <wi ndow si ze> <strict threshol d>
The "nultipoint criteria" deterni ne when the order-buil di ng comrands
("order", "build", "place", "together") consider a marker uniquely
placed into a single interval.

As is described above for the "try" command, a marker is considered

uni quely placed when the |log-Ilikelihood for placenent in all intervals
(besides the best one) is significantly |lower than that for the best
interval -- the mninumsuch difference is specified by the

<l og-1likelihod threshol d> argunent.

The <wi ndow si ze> argunent indicates the m ni num nunber of flanking
mar kers whi ch should be used to place a |locus (nore may be used if
needed). A window size of 9 indicates that at |east 4 flanking narkers
will be used on either side of the marker to place.

If a separate <strict threshold> is given, the order building comuands
will add markers in two passes: (i) first, at a strict threshold, then
(ii) at the "ordinary" threshold. This is nostly to help keep the
sequential placenment algorithmfrommaking a m stake early on, which
propagat es through the whol e process.
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(6) GENOVE ANALYSI S FEATURES

MAPMAKER i s not a database. However, MAPMAKER has the ability to, in a
very sinple manner, keep track of many facts about markers which nmake
it easier to manage | arge Genone napping projects in MAPMAKER These
facts include:

assignnents - which marker(s) are assigned to which chronpsone and why

frameworks - a known and well trusted order of markers for a chronbsone
pl acenents - map position of other narkers relative to a framework

age - whether a marker is "new' or "ol d"

cl ass - a user-defined classification of nmarkers

These data are saved between MAPMAKER sessions, although they are
reset whenever a data file is prepared. The ideal way to naintain sonme
of these data for a working data set in a state of flux is to place
MAPMAKER conmands in your ".prep" (or ".pre") file which set sone of

t hese val ues, as described above for the "prepare data" conmand.

Conmmands used i ncl ude:

make chronosome, assign, attach, unassign, anchor, framework
pl ace, together

list loci, list status, |ist chronosones

draw chronmosonme, draw all chronpsones

age, class, nake cl ass

The CGenome Anal ysis features described in this section need not be
used. If you do use them the only major feature not mentioned here
which they affect is the "sequence" command (particularly with regard
to naned sequences and chronosone restrictions).

In particular, the "sequence" conmmand all ows you specify not only a
set of markers, but also a chronobsone for analysis. The syntax for
this is <chronmpbsone nane> : <sequence>. For exanple, typing:

1> sequence chroml: 1 2 3457 8 11 12

instructs MAPMAKER to consider the ordered list of loci from1...12 on
t he chronosone named "chroml" (note that you nust have al ready defined
a chronosonme with this nane using the "make chronosonme"” command). Wth
nost commands, it is an error to use markers in this manner which are
assigned to a different chronmosone (they may be unassi gned however).

Certai n naned sequences are changed based on the currently sel ected
chronpsone. The incl ude:

assigned - all markers assigned to this chronosone
framework - the framework order for this chronbsonme
anchors - anchor loci for this chronpsone

new, old - new and old loci on this chronpbsone

Once a chronmosonme has been sel ected, ALL foll owi ng sequences are
assuned to specify marker(s) on that chronobsone ONLY, until either
anot her chronosone is selected, or the chronobsone restriction is
renoved. (That is, MAPMAKER nmi ntains a notion of the "current
chronosone”, in addition to its notion of the "current sequence".)
Renmoving the restriction is done by using the word "any" in place of a
chronosone nane, for exanple:

1> sequence any: 1 2 3 45

i n which case MAPMAKER woul d no | onger restrict analyses to a particul ar
chronmosonme. Alternatively, typing:

2> sequence all
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Renmoves the chronosone restriction and sets the sequence to specify
all loci in the data set. As shorthand, you can type things |ike:

1> sequence chronl
to abbreviate:

1> sequence chroml: assi gned
Commands that nake use of the sel ected chronosone include "place"
"together", and various other commands described in the "autonation"

section. Also see the "make chronosone”, "assign", and "nanes"
commands for details.

MAKE CHROMOSOVE Conmand

Summary: Specify the Nane(s) or Chronosone(s)
Ar gunent : <chr onosone nanes>

The ' make chronpbsone’ command decl ares one or nore naned chronbsones

to exist. (Upon creation, no nmarkers are assigned to the new
chronosone). There is presently no way to conpletely undo the ’'nake
chromosome’ conmmand -- once declared, a chronmosne exists until the data
file is re-prepared. Luckily, "extra" chronosones nay be safely

ignored if no loci are assigned to them

ASS|I GN Comrand

Sunmary: Assign Markers to a Chronosone by Linkage
Argument s: <m n LOD> <max di stance> <maxi mum unl i nked LOD> <borderline nmin LOD>
Def aul ts: 3.0 30 (haldane cM 2.0 3.0

Using sinple pairwi se |inkage data, markers in the current sequence
are assigned to |linkage groups which are anchored to chronpsones.

Li nkage tests are first perforned at the standard | od and di stance

t hreshol ds, and any unplaced are then tested at the "borderline"
threshold. As with the 'group command, pairw se |inkage is considered
fully transitive. MAPMAKER renenbers all such chronpbsone assignnments
and uses them for conmands such as ’'place’. Assignnents are saved
bet wveen MAPMAKER sessions and may be viewed with the "list loci’ or
"list assignnents’ conmmand. Note that with large data sets, you will
likely need to use nore stringent criteria than the defaults, because
of the incresed cumul ative chance of spurious |inkage.

ATTACH Command

Summary: Assign Markers to a Chronpsone, Regardl ess
Argunent : <chr onosone nane>
Def aul t: <the current chronosone, selected with the 'sequence’ conmrmand>

The "attach’ command assigns the loci in the current sequence to the
speci fied chronosone, WTHOUT perform ng any |inkage tests. It is
assuned that you know what you are doing.

MAPMAKER/ EXP 3. Ob Genone Anal ysi s Page 79



UNASS| GN _Command

Sunmary: Unassi gn Markers from Al l Chronpbsones
No Argunents

The ’unassign’ command unassigns loci in the current sequence from al

chronpsones. No |inkage analysis is performed -- it is assuned that
you know what you are doing.

ANCHOR Command

Summary: Specify the Anchor Loci for a Chronosone
Ar gunent : <chr onpsonme nane>
Def aul t: the currently sel eted chronosone

Anchor loci are used by the 'assign’ comand to deternine which
chronosone any particul ar |inkage group belongs to -- if any locus in
the group is an ’'anchor’ on some chronobsone, then the entire group is
assigned to that chronosone (contradictions notw thstanding).

The anchor loci for a chronosone may be changed by re-issuing the
"anchor" comand. O course, this can have inplications for the saved
assi gnnent and pl acenent data. You should reassign all other nmarkers
after changi ng anchors.

FRAVEVORK Conmand

Summary: Set the Framework Map Order for a Chronosone
Argunent : <chr onosone nane>
Def aul t: <the current chronosone, specified using the ’'sequence’ conmand>

The ' framework’ comand declares the framework order of the specified
chronosone to be that specified by the current sequence. For the
sequence, a map is conputed exactly as if the 'map’ command had been

i nvoked, and this map 1s renenbered. Changing the franework of a
chronmosome will cause all placenent information for that chronmosone to
be cleared. A sequence of "none" may be used to clear the franework
Al loci in the franework nust already be assigned to the specified
chronosone.

PLACE Command

Summary: Pl ace Markers Relative to a Chronpbsone Franework
Ar gument : <l og-1i kel i hood threshol d>
Def aul t: 2.0

The place command maps all nmarkers in the current sequence (which have
been assigned to a chronosone) relative to the framework order of
their chronosone. ’'Place’ is thus simlar to '"try’, however place
makes a judgenent as to whether the nmarker mapped to a single interva
or not (and if not, why not) and records this infornation inside
MAPMAKER.  Possi bl e outconmes for a marker include:

UNFQUE nmpped to a single interval at the log-likelihood threshold
ZERO reconbi nationally inseparable froma framework | ocus

REGON fits in nore than one interval at the specified threshold
OFF- END napped of f one or both ends of the chronosone

ERROR if "error detection’ is on, candidate errors were discovered
PROBLEM t hree-point anal ysis excluded the marker fromall intervals
The "list results’ and 'show pl acenents’ commands will redisplay
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previously conputed placenent data. The 'together’ command may be
used to resolve multiple loci which place near each other, and can
automatically insert placed loci into the framework order. Pl acenent
data are saved between invocations of MAPMAKER

TOGETHER Conmand

Summary: Pl aces Loci Together into the Framework

The 'together’ conmand takes all loci in the current sequence which
have been napped relative to a framework, and tries to resolve them
relative to each other -- when nultiple loci are plaaced into the same
interval, all possible orders of those loci are tried. When the nunber
of possible orders grows too large, a sinple "greedy" heuristic is
used to incrementally extend the franmework. OF course, it is always
best to verify orders selected by this nethod usi ng commands such as
"ripple, 'conpare’, and 'try’. Note that the current framework is
not changed, however a variable named "together"” is set (uniquely for
each chronosone, of course) to the final accepted order. You could

t hen update the framework by typing sonmething Iike:

sequence chroml
t oget her
framewor k chroml

LIST LOCI Conmand (abbreviation '[1')

Summary: Li st Various Facts about Some Loc

Argunent : <loci to list>

The 'list loci’ command displays, for each |ocus specified in the argunent

list, (i) its nunber and nane; (ii) the sort of typing data available for
it and the nunmber of informative individuals (in an F2 intercross,
codomi nant loci are indicated as "codoni, dom nant and recessive |oci
are indicated as "+/-", and loci with a nmixture are indicated as
"mxed"); (iii) the assigned |linkage group (via the 'group’ command)
and the assigned chronosone (via the "assign’ or other commands); (iv)
t he assi gned hapl otype group (via the "join haplotypes" conmand); (V)
the assigned class (via the "class" command); and (vi) the assigned
age status (old or new, set via the "age" command). |If no argunents
are given, then the information is displayed for loci in the current
sequence.

LI ST STATUS Command (abbreviation '1s’)

Summary: Li st Mapping Status for Sone Loc
Ar gument : <loci to list>
The 'list status’ command lists, for each locus in the current

sequence: (i) its nunber and nanme, and (ii) its assigned chronopsoneg,
met hod of assignnent, and LOD-score. For loci which are placed on the
chronosone, MAPMAKER al so displays (iii) the quality of its placenent
on the chronmosone, including the support |ikelihood, neighboring

| ocus, and net error LOD score.
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LI ST CHROMOSOVES Conmand (abbreviation 'Ic’)

Sunmary: Li st the Nunber of Markers Mapped to Each Chronosone
No Argunents

The 'list chronpbsones’ command |ists, for each chronosone, the nunber
of anchor | oci, the nunber of assigned/attached |oci (includes
borderline loci), the nunmber of |oci which have been pl aced, the nunber
of loci which placed uniquely (either UNIQUE or ZERO status) and the
nunber of framework loci. Totals for the data set are al so displ ayed.

LI ST ASSI GNMENTS Command (abbreviation 'l a’')

Summary: Li st the Markers Assigned to Each Chronosone

No Argunents

The 'list assignnents’ command lists, for each chronpsone, the |oc

whi ch have been assigned to that chronpsonme (by any neans, including
the "assign’, 'attach’, and 'anchor’ commands). The format is simlar

to that used by the 'group’ conmmand.

DRAW CHROMOSOVE Conmrand

Summary: Draw Franewor ks and Pl acenents in PostScript
Argunent s: <chronosone nane> <file nanme> <scal e>
Def aul ts: the currently sel ected chronosone

The current chronosonme is drawn as a Post Script graphic file. These
files nay be viewed or printed if you have the appropriate software
and/or printer. If a chronpsone nane is specified as an argunent, that
chronosone is drawn, otherw se the currently sel ected chronosone is
drawn. If a file nane is given, the graphics are placed there,

ot herwi se the name of the chronosone (with the extension ".ps") is
used.

A chronosone is drawn on one page, with the framework markers and

di stances in bold type. Placed markers are placed next to the upper
mar ker flanking the interval they place in, and are printed along with
their distance fromthat nmarker. (The obvi ous exception being narkers
whi ch place off the top end, for which the distance is reversed.)

Mar kers which place into unique intervals are drawn in regular type,
others are drawn in italic type (in their nost likely position.)

If athird argunment is given after the file nane, this will be the scale
(in dots per centinobrgan) used to draw the map. Most printers will

di splay 72 dots per inch. If this argunent is omtted, the map will be
drawn to a scale that covers the full Iength of the page

DRAW ALL CHROMOSOMES Comrand

Sunmary: Draw Al Franewor ks and Pl acenents in PostScript
Argunent : <file name>
Def aul t: the nane of the data file

Al'l defined chronpsones with set frameworks are drawn as a Post Scri pt
graphic file. These files may be viewed or printed if you have the
appropriate software and/or printer. If a file name is given, the
graphics are placed there, otherwi se the name of the data set (with
the extension ".ps") is used.

Each chronosone is drawn on one page, with the franmework nmarkers and
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di stances in bold type. Placed nmarkers are placed next to the upper
mar ker flanking the interval they place in, and are printed along with
their distance fromthat marker. (The obvi ous exception being narkers
whi ch place off the top end, for which the distance is reversed.)

Mar kers which place into unique intervals are drawn in regular type,
others are drawn in italic type (in their nost likely position.)

The scal e that these chrompsones is chosen such that the |ongest
chronosone fills the entire length of a page. This scale is displayed
and may be given as an argunent to the "draw map" and "draw chronosone"
commands if you desire all your maps to be of the sane scale.

ACE Conmand

Summary: Declare Markers as 'Ad’ or 'New

Argunent : <ol d or new>

The age command sets the age for loci listed in the current sequence.
This value is displayed by the "list loci’ conand, and the naned

sequences 'old’ and 'new are set accordingly.

CLASS Conmand

Summary: Declare the Cass for Markers

Ar gument : <cl ass nane>

The 'class’ conmand sets the class for loci listed in the current
sequence. This value is displayed by the "list loci’ command, and

naned sequences with the same nane as the class nane are set
accordingly. Classes are exclusive: each marker can be in one and only
one class. O asses nust be defined by the "nake class" command.

MAKE CLASS Conmmand

Summary: Defi ne New Cl ass(es) of Markers
Argunent : <cl ass nane(s)>

The ' make cl ass’ conmand defines new cl asses to which markers may be

subsequently assigned by the "class" command. Cl ass nanmes nust start

with a letter and may be only 8 characters long or less. Only 10

cl asses may be defined. Initially, only the class named "no_class" is
defined. Presently, there is no way to undo the "make cl ass" comand,
al t hough you nmay safely ignore classes to which no narkers are

assi gned.
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(7) SYSTENATI C ERROR DETECTI ON MECHAN SM

MAPMAKER s error detection nmechani sm provides a powerful nechanismfor
coping with data sets which may contain a snmall nunber of isolated
genotyping errors. In practice, it usually allows you to both (i)
identify a small set of candidate errors which, upon rechecking in the
lab, turns out to contain the vast majority of the existing errors;
and (ii) to find plausible map orders and di stances in the face of
typing error. The typing error mechanismis described in detai

Li ncol n and Lander, Genonics 1992 (see the references in the Manual or
in the READ. ME file).

We briefly sumarize its operation here. To each | ocus, we assign an
"a priori’ error probability, essentially the percentage chance of

m stypi ng which relates an observed genotype (as entered into
MAPMAKER) to the true genotype (essentially as a penetrance function).
When usi ng ANY MAPMAKER nul ti point analysis feature, the penetrance
function is taken into account in the usual way when conputing

reconbi nation fractions and log-Ilikelihoods. In addition, after the
anal ysi s has been done, 'a posteriori’ likelihoods of error are cal cul ated
for each data point (i.e., each marker in each individual), and these
are reported as "error-LODs". Error LODs indicate the strength of

evi dence for each data point, given the rest of the data set. Note
that that calculation is done by sinultaneous search: all loci are
allowed to be in error while each LOD is calculated. Error LODs nay
range from-10.0 (or lower) to +10.0 (or higher), wth higher nunmbers
i ndi cating greater chance of mistyping on a log-scale. Error LOD

t hreshol ds between 0.0 and +2.0 detect the majority of typing errors
in typical data sets, as described in the Genom cs paper.

The conmands which control error detection include:

"error detection’ option
“error probability’ command
"error threshol ds’ paraneter

Al multipoint analysis conmands use error detection, including 'map’,
"compare’, 'try', 'orders’, and ’'genotypes’. Three-point analysis may
al so use error detection, as described below for the "triple error
detection’ option.

ERROR DETECTI ON Opti on

Summary: Turn the Typing Error Detection Mechani sm On/ O f
Ar gument : <on or off>
Def aul t: of f

When 'error detection’ is on, all nultipoint analysis conmmands allow a
smal | possibility of typing error in each |ocus for each individual

as deternmined by the "error probability’ value for that |ocus. (Loci
for which the "error probability’ is zero can not, by definition, have
typing errors). Conmands such as 'conpare’ and 'try’ search over map
orders allowing errors (thus affecting the |og-1ikelihoods reported),
al t hough the candidate errors thenselves are not reported. The 'map’,
"genotypes’, and 'place’ commands will report the candidate errors
with their associated LOD-error val ues.

Note that the setting of the 'error detection’ option does NOT contro

the use of error detection in three-point analysis. See 'triple error
detection’ discussed above.
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ERROR PROBABI LI TY Conmand

Sunmary: Apriori Probability of Genotyping Error
Ar gunent : <percent age chance of error>
Def aul t: none

The 'error probability’ conmand sets the "a priori’ probability of error
for loci listed in the current sequence (separate 'a priori’ error rates
are nai ntained for each |ocus).

The "a priori’ chance of error is used in ALL multipoint map construction
procedures (NOT two-point procedures), when the "allow errors’ option is on
The 'error probabilty’ command cannot be used to list these values --

the 'list loci’, "map’, and ’'genotypes’ conmands di splay these probabilities.

ERROR THRESHOL.DS Par anet er

Summary: LOD-Error Thresholds for Candidate Errors

Argunent s: <base threshol d> <single error threshol d> <net error threshol d>
Defaul ts: 1.0 2.0 3.0

Wien "error detection’ is on, LOD-error scores are calculated for each

I ocus in each individual. These values can range from-10 or |lower to

+10 or higher -- the higher the LOD-error, the greater the 'a posteriori

chance of error, on a |log base 10 scale. The "base threshol d"
determines the mninmum LOD-error which will be reported by the 'nap’
and 'genotypes’ commands. The "single error threshold" and "net error
threshol d" are used by the 'order’ and ’'place’ comands: if any
LOD-error greater then the "single error threshold" is introduced by
placing a marker into a framework, the marker will be considered in
error and may not be placed. In addition, if the sum over individuals
of the LOD-error values which are greater than the "base threshold" is
greater than the "net error threshold", then the marker nmay not be

pl aced.

GENOTYPES Command

Sunmary: Di splay a Map at the Individual Crossover Leve
No Argunents

A map is calculated for the order specified by the current sequence
(exactly as with the "map’ command) and a detailed picture of the

i ndi vi dual '’ s genotypes and crossover positions is displayed. Synbols
used include "X" to denote a crossover, "0 to denote two crossovers

in one interval, "|" surrounding a typing to indicate a candidate

error (if "error detection’ is on), and "?" to denote an obligate
reconbi nant which can not be placed. The total nunber of obligate
reconbi nants for each individual is displayed, another useful indication
of potential typing error.
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(8) THREE- PO NT ANALYSI S MECHANI SM

Three-poi nt anal ysis provi des a conveni ent way to speed up nany
anal yti cal comuands which search over nultiple map orders. The
trade-off is that three-point analysis is not as conplete as ful
mul ti point anal ysis, although by using extrenely conservative

t hreshol ds, you can mininmize the effect this m ght have on your
results. Briefly, three-point analysis works as foll ows:

1. Initially, you preconpute three-point |ikelihoods for any

I i nkage group using the 'three-point’ command. You al so need to
set 'use three point’ to 'on' and should set the "triple

excl usion threshol ds’ appropriately.

2. You use multipoint analysis as usual. For exanple, type:

sequence {1 2 3 4 5}
conpare

3. As MAPMAKER searches over orders, each order is tested against the
t hree-point data as described below. Oders found to be inconpatible
with the three-point results are excluded fromfurther analysis
(effectively, they are assigned an extrenely | ow nultipoint
log-likelihood). Oders found to be conpatible with the three-point
data are subjected to full nultipoint analysis as usual

More specifically, when the "three point’ command is executed,

mul tipoint analysis is applied to each set of three |inked markers (a
triple, in which we will call the markers A B, and C). MAPMAKER
conputes the nultipoint maps and correspondi ng | og-I1ikelihoods of the
three orders:

A-B-C A-CB B-A-C

The | og-1likelihoods of these orders (relative to the best, as
with the 'conpare’ conmand) are renenbered

The three-point test then works as follows: given an order of N

mar kers (for N equal to 3 or nore), MAPMAKER exam nes the configurations
of each subset of three markers in the order. For any such subset, if

t hree- poi nt data have been preconputed for this triple, and if the

order they are in is not the "best" or within sone |ikelihood

threshol d of the best, then the entire order is considered "excluded"

It is well known that three-point analysis can produce incorrect

results (e.g., excluding correct orders or accepting NO orders at all)
particularly with tightly Iinked nmarkers and nore particularly when
there are a small nunber of genotyping errors present. W thus recommend
that the three-point analysis features be used with strict

| og-likelihood thresholds (at least 3.0 -- we use 4.0 or higher on our
own data sets). W also recommend using three-point analysis with the
error detection feature on. In practice, this hel ps prevent MAPMAKER
from excl uding orders which may in fact be correct.

The conmands using this technique include:

conpare try
order build
pl ace t oget her

Conmmands, options, and paraneters used to control these features
i ncl ude:

t hree point triple exclusion criteria

use three point triple linkage criteria
triple error detection
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Three-point 1og-likelihoods are saved between invocations of MAPMAKER
inthe ".3pt" file.

USE THREE PO NT Option

Summary: Whet her Three-Point Analysis WIl Be Used
Argunent : <on or off>
Def aul t: with no argunents, displays the current val ue

When 'use three point’ is 'on’, three-point analysis will be used by
many order finding commands to restrict the set of l|ocus orders which
must be exami ned. When off, all order conparisons are done using

full multipoint analysis.

In any case, three-point tests will only be perforned for those |oc

for which three-point data have been preconputed using the '"three
poi nt’ comand.

THREE PO NT Conmand

Summary: Preconput e Three-Poi nt Log-Li kel i hoods
Ar gument : <fast three-point step size>
Def aul t: with no argunents, three point will calculate all naps nornally

The "three point" command preconputes all three-point |ikelihoods for
all linked triples of the loci listed in the current sequence (this
command uses the same criteria for |inkage as described for the
"group” command). \While these likelihoods are printed as they are
conput ed, providing sone information about map order, there are far
nmore efficient ways to analyze these data. Repeated uses of the "three
poi nt" comand add to MAPMAKER s internal database of three-point data
-- only the "forget three point" command causes three-point
likelihoods to be forgotten

If a paraneter is given to the "three point" conmand, a faster
approximation is used in the calculation of three-point |ikelihoods.

I nstead of conputing each map sequentially, tables of likelihoods and
reconbi nati ons are preconputed for reconbination di stances ranging
from0%to 50%in steps specified by the given argunent. W’ ve found
that a step size of 1% (.01) reconbination give usefully accurate

I i kel ihoods.

This "fast three point" nethod can be quite useful when you have a

data set of several hundreds of markers or nore (yielding perhaps

tens of thousands of three-point maps to be conputed and whi ch can
dependi ng on your hardware take hours to conpute). During these

cal cul ations of three-point maps, nmuch work is repeated by the program
and it is these steps that are preconputed and used to approximate the
actual likelihoods, yielding up to a factor of 20 speed-up for |arge

t hree- poi nt requests. The storage of the pre-calculated infornmation, while
enabl i ng a marked speed i nprovenent, uses a great deal of space in nenory
(on the order of 10-20 MB) so should only be used on those nachi nes

with sufficient nenory to handl e such requests.

TRIPLE LI NKAGE CRI TERI A Par anet er

Sunmary: Li nkage Criteria for 'Three Point’ Triples
Argunent s: <mi n LOD score> <max di stance> <nunber of |inks, 2 or 3>
Def aul ts: 5.0 30cM 3

These criteria determ ne which sets of three loci (triples) will be
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exam ned using the 'three point’ conmand.

When preconputing three-point |ikelihoods, MAPMAKER first divides the
markers in the sequence into |inkage groups groups using sinple

pai rwi se analysis at the ’'default linkage criteria (as with the
"group’ conmand). Next, subsets of three loci are found within each

I i nkage group where the three loci alone forma |inkage sub-group at
the (presumably nore stringent) "triple linkage criteria’. Wth these
criteria, if the "nunber of linkages" is 2, then the criteria are
applied conpletely transitively, as with the 'group’ comand. |[|f the
"nunmber of |inkages" is 3, then each locus in the triple nmust be
linked to BOTH of the other two loci individually at the specified
criteria.

TRIPLE EXCLUSI ON CRI TERI A Par anet er

Sunmary: Log- Li kel i hood Thresholds for Excluding a Triple

Ar gument : <l og-1ikelihood threshold, a positive real nunber>

Def aul t: 4.0

When buil ding maps using the "try’, 'place’, ’'orders’, 'build , and

"extend franmework’ commands, any map order containing three loci in a
sub-order excluded at the specified |log-likelihood threshold will be
consi dered unal l owed. This test is only perfornmed if the 'three

poi nt’ comuand has previously been used to conpute the necessary data
(otherwise, only full multipoint analysis is used). If the "triple
exclusion threshold is 0, then triples are not excluded (again, only
full multipoint analysis is perforned).

TRI PLE ERROR DETECTI ON Opti on

Sunmary: Error Detection Option for Three-Point Analysis
Argunent : <on, off, or fixed error rate, in percent>
Def aul t: with no argunents, prints the current val ue

When preconputing three-point |ikelihoods, MAPMAKER rmay or may hot

use its "error detection’ nmechanism described below If "triple error
detection’ is on, then follow ng executions of the 'three point’

command wi || use that nechani sm (assuming the per-narker error
probabilities, as set by the "error probability’ command). If "triple
error detection’ is set to a real nunber, then that nunber is used as
the error rate in three-point analysis for ALL markers regardl ess of the
per-1locus error probability.

In many cases with data sets containing errors, using '"triple error
detection’ hel ps prevent three-point analysis from excluding correct
orders because of false double crossovers. However, error detection
al so reduces the power of three-point analysis to exclude inprobable orders.

Note that the use of error-detection in three-point analysis is

conpl etely independent of the setting of the multipoint "error
detection’ option.

FORGET THREE PO NT Command

Summary: Forget Preconputed Three-Point Likelihoods
No Argunents

Al'l currently stored three point |ikelihoods are forgotten permanently.

Useful when those |ikelihoods need to be recalculated, or if they are
unneeded and saving/loading the resulting large data files is beconing sl ow.
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(9) JO NING HAPLOTYPES I N LARGE DATA SETS

In data sets with large nunbers of loci and relatively few informative
nmei oses per marker, MAPMAKER anal yses, while autonmatic, can be tinme
consum ng. As one possible optimzati on, MAPMAKER can col |l ect together
mar kers which are reconbi nationally inseparable, and treat themas a
single locus with the concensus genotype data. Moreover, this allows

mar kers with conpl ementary mssing data points or +/- scorings (in
intercross data) to fill in for each other. This function is acconplished
using the "join hapl otypes" comand.

The validity of this nethod rests on the observation that, under

al rost all conditions (including narkers with nmissing data and +/ -
typings in intercrosses) markers unseparated by pairw se anal ysis

al ways map together by multipoint analysis, as you woul d expect.
However, this is not absolutely guarenteed by the standard genetic
nmodel under all circunstances, and it is inportant that you verify al
results obtained using "join haplotypes" by considering the markers
separately. In large simulations, we only observe differences wth
particul arly nmessy data.

Wien hapl otypes are joined, one marker in the inseparable "haplotype
group"” becones the nane of the group, and the fact that it is a group
is indicated by a '+ after the nane). For exanple, the group
consiting of unseparated markers M/10, B422, and QL66, mi ght be naned
B422+. Unfortunately, because MAPMAKER tries to keep many results in
its working data set, you cannot quickly flip back and forth between
usi ng hapl otyped groups and not: in the above exanple, the nmarkers
M710, B422, and QL66 essentially beconme invisible, replaced by the
mar ker B422+, until you either turn "join haplotypes" off or "restore
hapl ot ypes" for that hapl ot ype-group. Wien either maki ng or unnaking
hapl ot ype- groups, you may have to manual ly reconpute various pieces of
stored information (two-point and three-point data, sonetines

assi gnnents, placenents, frameworks, etc). MAPMAKER warns you as to
which data it had to invalidate so you can update it -- PAY ATTENTI ON
TO THI S!

The conmands used i ncl ude:

j oi n hapl ot ypes - to collect haplotypes together and turn this feature on
or to restore all haplotypes and turn this feature off
Iist hapl otypes - to list what markers are I ncluded in any hapl otype group

restore hapl otypes- to restore original haplotype data for only a few narkers

JO N HAPLOTYPES Conmand

Summary: Col I ect Unseparated Markers into Hapl otype G oups
Argunent s: either 'on' <ninimum LOD> <maxi num di stance> or 'off’
Def aul ts: with no argunments, specifies the current val ue

To find hapl otype groups of markers in the current sequence, MAPMAKER
first divides those nmarkers in the sequence into |inkage groups using

the specified LOD and distance criteria (as with the "group" comrand).
Wthin those |inkage groups, MAPMAKER t hen searches for reconbinationally
unsepar at ed subgroups (thus using nore stringent |inkage criteria helps
this operation run faster on |large data sets). MAPMAKER di splays a |list of
t he hapl otype groups it found, along with their assigned nanes.

As described above under this topic, when haplotypes are joined the
original markers essentially becone inaccessabl e by npbst conmands.

Only the haplotype group itself may be used (the haplotype group is
essentially substituted for any reference to any of the loci in the

group) .

Typing "join haplotypes of f" essentially renmoves all hapl otype groups,
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returning MAPMAKER to its original state. Sone results may need to be
reconputed and settings nmay need to be changed: pay attention to the
messages di spl ayed by MAPMAKER. |f "join haplotypes on" is entered

wi t hout specification of LOD and distance criteria for |inkage, the
default linkage criteria in the MAPMAKER session are used.

LI ST HAPLOTYPES Conmand (abbreviation 'Ih')

Summary: Li st Hapl otype G oups for Certain Loci
Argunent : <list of loci>

Li sts the hapl ot ype-groups to which the specified | oci belong. If no
loci are specified, loci in the current sequence are used.

RESTORE HAPLOTYPES Conmand

Sunmary: Un-Join Particul ar Hapl otype G oups
Ar gunent : <list of |oci>

Renoves all hapl ot ype-groups containing ANY markers in the specified

list. Some results nmay need to be reconputed and settings nmay need to be
changed: pay attention to the nessages di spl ayed by MAPMAKER
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(10) MAPMAKER PARAMETERS AND OPTI ONS

Here, we describe ot her MAPMAKER options and paraneters not descri bed
el sewhere.

PRI NT _NAMES Option

Summary: Di spl ay Locus Nanes | nstead of Numbers
Ar gument : <on or off>
Def aul t: with no argunent, displays current setting

The "print names" option, when "on", instructs MAPMAKER to display the
nanes of loci instead of their assigned nunbers. Mst of MAPMAKER' s
comands are able to alter their output based on the setting of this
option. "Print nanes" is "off" when MAPMAKER begi ns. Note that when
asking for loci as command argunents or as input to a pronpt
(including within sequences) MAPMAKER will usually accept either |ocus
nanes or nunbers.

PRI NT MAPS Opti on

Summary: Print All Maps for Placed Markers
Argunent : <on or off>
Def aul t: with no argument, displays current setting

The "print maps" option, when "on", nodifies the behavior of
MAPMAKER s 'order’, 'build, 'place', and 'together’ conmands. Wen
"print maps’ is 'off’, a cartoon is drawn showing the intervals into
which certain nmarkers can be placed. However, no further infornation
is given, such as distances, candidate errors, etc. Wen ’print maps’
is 'on, MAPMAKER al so displays the nultipoint map for the nost likely
position of each marker. Because 'print nmaps’ generates a good deal of
output, it is "off’ by default.

TOLERANCE Par anet er

Sunmary: Conver gence Tol erance
Ar gument : <val ue>
Def aul t: with no argunent, displays current setting

Whenever MAPMAKER cal cul ates a map, it uses an iterative technique
which tests for convergece by neasuring the change in | og-Ilikelihood
between the newy estimated nap and the previous iteration's map. |f
this change is less than the value of the "tol erance" paraneter,
MAPMAKER det ermines that it has converged. Wien MAPMAKER begi ns the
"tolerance" is set to 0.001.

AUTO SAVE DATA Option

Summary: Automatically Save Data

Ar gument : <on or off>

Def aul t: with no argunent, displays current setting

Version Il of MAPMAKER saves the status of many of its current settings,

as well as a great nmany conputed results (including all two and three
poi nt maps cal cul ated) into your data files when you quit the program
This behavior is controlled by the "auto save" option, and is
intended to easily let you quit and restart MAPMAKER, resuning your
anal ysis right where you left off. By default, this option is set to
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on", although you may turn it off by typing:

1> auto save data off
Itens which are saved incl ude:

nost option and paraneter val ues

the conmand and sequence histories

the Iist of saved sequence nanes (created by "let" and other commands)
all two and three point map cal cul ati ons

the saved Genone Analysis information, described above

* % % F *

Because of the quantity of data witten out, the saving process can take
quite sonme tinme on slower conmputers, and thus you may w sh to di sable
it after |oading.

UNI TS Par anet er

Sunmary: Units of Map Distance, Either cMor RF
Argument : <type of units, cmor rf>
Def aul t: wi th no argunent, displays current val ue

The "units" paraneter is used to tell MAPMAKER which type of
units shoul d be used when di splayi ng map di st ances.
Two choices are avail abl e:

Reconbi nati on Fractions (values 0.00 to 0.50)
and Centinorgan Di stances (values 0.50 to 999.0)

For exanple, to use centinorgan di stances, you woul d type:

4> unit cm
The "units’ are now set to (Hal dane) centi norgans.

Most of MAPMAKER s conmands are able to alter their output based on

the setting of this paraneter. The function for converting reconbination
fractions to centinorgan distances is selected by "centinorgan function"
par aneter.

When MAPMAKER begi ns, nmap distances are displayed in centinorgans
Not e that when entering a nmap di stance as a command argunent or as

i nput to a pronpt, MAPMAKER usually assunes that any map di stance

val ues greater than or equal to 0.50 are centinorgan di stances, while
val ues less than 0.50 are reconbi nation fractions.

CENTI MORGAN FUNCTI ON Par anet er

Summary: Default Map Function, Either Hal dane or Kosanbi
Ar gument : <name of function>
Def aul t: with no argunent, displays choices and current

The "centinorgan function" paraneter selects the map function that
MAPMAKER shoul d use when di spl ayi ng centi norgan di stances. Two
commonly used functions are avail able: the so-call ed Hal dane and
Kosanbi functi ons.

For exanple, to use the Kosanmbi function, you would type

7> cent kos
centinmorgan function: Kosanbi

By default, the Hal dane function is selected.
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MORE MODE Option

Sunmary: Enabl e Pauses after Each Screen of Qut put
Argunent : <on or off>
Def aul t: with no argunents, displays current setting

The "nore node" option, when "on", causes MAPMAKER to pause in between
screenfuls of text, pronpting you to type a key before it continues

di spl ayi ng output. Even when set to "on", this option applies only to
certain commands which performno conmputationally difficult anal yses

but often generate |arge amounts of output (e.g., 'help’ and "list loci’).
In addition, "nore node" is enabled only if you are usi ng MAPMAKER
interactively. "Mre node" is "on" by default (unless the 'nonore’

option was sel ected when MAPMAKER was start ed.

MAPMAKER/ EXP 3. 0b Parameters and Opti ons Page 93



(11) M SCELLANEQUS COVVANDS

Here we descri be ot her MAPMAKER commands not descri bed el sewhere

PREVI OUS COVWANDS Command (abbrevi ation 'p’)

Sunmary: Revi ew and Re-enter Previous Commands
No Argunents

Typing "previ ous conmands" instructs MAPMAKER to display a list of previous
commands entered in the current session of MAPMAKER. To reenter a command
wi thout explicitly retyping it, sinply type the nunber of the commuand you
wi sh to enter. For exanple:

4> previ ous conmands
Previ ous conmands:
1 load sanple
2 sequence 1 {2 3 4}
3 seq 4567

5> 2

=>seq 1 {2 3 4}
sequence= 1 {2 3 4}

REVI EW OUTPUT Conmand

Summary: Revi ew Previ ous MAPMAKER Cut put
No Argunents

This command causes the |ast 125 |ines of MAPMAKER output to be
redi spl ayed on the screen, with MAPMAKER pausi ng in between each
screenful. This is useful for reviewing the results of anal yses which
have since scrolled off the top of the screen (if you are using a
term nal or termnal -enul ator which does not provide a "scroll back"
feature). Luckily, nobst do: 'review output’ is usually only needed on
DOS systens.

CHANGE DI RECTORY Command (abbreviation 'cd’)

Summary: Change Default Directory Used by MAPMAKER
Ar gument : <di rectory name>
Def aul t: with no argunents, displays the current default directoy

The ’'cd’ conmand works essentially the same way it does under DOS or
Uni x. By default, all files are read or witten fromthis directory

unl ess specified otherw se. However, under DGCS, it is currently NOT

possi ble to change the current default drive (only the directory). W
recommend that you only use files on your prinmary hard disk (usually C),
and that you are sure this disk is selected (displayed in your pronpt)
bef ore you run MAPMAKER.

RUN_Comrand
Summary: Accept Conmmands froman Input File
Argunent : <file name>

The "run" conmand instructs MAPMAKER to take a series of comands from
atext file. Such a file nay be created using any ordinary text editor,
and should contain Iines of conmands and other input to MAPMAKER
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just as they would be typed into MAPMAKER i nteractively.

For exanple, a
order m ght read

run" file to place a locus in a particular known

| oad chronv

phot o pl ace3. out

sequence 2 547 9 6

try 3

al |

qui t
and could be run with the comrand

1> run place3.in
Unl ess the conmand file contains a "quit" command, MAPMAKER returns to
readi ng user input after the conmands in the file have been executed.
By default, MAPMAKER assunes that the file name ends with the ".in"
ext ensi on, although you may explicitly specify a different one. File
nanes including directories nay be used, for exanple:

1> run /users/joe/work/place3.in (UNI X)
or 1> run \scripts\place3.in ( DOS)

TI ME Command

Sunmary: Print Current Tine
No Argunents

The "tinme" comuand reports the current date and tine, which may be
useful for timng MAPMAKER functions. For exanple

3> tine
The current tinme is: Fri Oct 2 18:47:08 1987

COMMVENT _Conmmand

Summary: Enter a Comment into the Transcript
Argunent : <conment >

The "coment" command all ows you to type comments into MAPMAKER whi ch
will be recorded in the output transcript file (if a 'photo file is open).
"Comment" allows both single and nultiple line comments in the foll ow ng
nanner :
For a single |line coment, type the comment as an argunent:

3> comment Now we will try to place marker 16

4>
For a nultiple line comment, give no argunents:

4> comment
Enter your comment. End it with a period ('.’) on a line by itself.

G ven that markers 8 and 9 are so close, we will place themin
megal ocus brackets so that this test will take less tine.

5>
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REMARK Conmmand

Sunmary: Sane as ' Conment’
Argunent : <comment >

Type "help coment’ for details.

SYSTEM Conmand

Sunmary: Run System Command(s) W thout Quitting MAPMAKER
Argument : <comand name>
Def aul t: with no argunments, starts a system conmmand interpreter

The "system' command is used to tenporarily interrupt MAPMAKER and start
up a new command interpreter fromthe operating system Commands which
are nornmally typed to the operating systemnay then be issued. This now
wor ks on nost Uni x and VAX/ VM5 systenms. You can usually return to MAPMAKER
by typing "exit" (on Unix or DOS), or by hitting Control-D (Unix only).
For exanple, on a DCS system

3> system

C. \ MYDATA> dir

stuff

C: \ MYDATA> exi t

Back in MAPMAKER

4>
If you wish to execute just one operating system command, that comrmand
may be given as an argunent to "systent. For instance you could do the
sane thing as above by typing:

3> systemdir

stuff

XK

4>

Note that this feature only works for sinple conmands, and depends
heavily on your precise system configuration

Al ternatively, because MAPMAKER wor ks under nost w ndowi ng systens,
you can sinply open a new wi ndow to run other prograns or comuands

whil e you run MAPMAKER. Performance and systemresources (e.g. free
menory) may be issues, depending on your system setup

As yet another alternative, on sone versions of Unix (including A/ UX

and Sun0s) MAPMAKER may be stopped and restarted using job contro
features (e.g., control-Z, and the "fg" command, respectively).

| MPORT DATA Conmmand

Sunmary: Load Data from a Dat abase
Argument s: <syst em dependent >

Loads data from a database. This program needs to be custonized by your
particular site. By default, it does nothing.
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EXPORT DATA Commrand

Sunmary: Save Data to a Dat abase
Argument s: <syst em dependent >

Sends mapping results to a database. This program needs to be custom
by your particular site. By default, it does nothing.

W ZARD MODE Conmand

Summary: Danger W1l Robi nson, Danger
Ar gument : <on or off>

The "wi zard node" enabl es MAPMAKER features which are only useful for
debuggi ng or whi ch have been delibrately disabled. Steer clear.
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