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1 Overview

The PeakFinder program has been developed to find cohesin binding sites represented by the
peaks in yeast chromatin immunoprecipitation (ChlP) microarray data, but can be applied to plot
any measurement against a parameter such as genome coordinate, to interactively analyze the
measurement plot, and to annotate the peaks on the basis of local properties of the curve.
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2 Files

Peak Finder User's Guide

The PeakFinder program needs a genome index file (ASCII text), two Excel worksheets, and
optionally, adirectory of sequence files. In addition, an initiaization file is used to store certain
sel ections between runs.

2.1 Genome Index File
If PeakFinder has never been used before, this message will be seen when the program first

starts:

x

Please specify Genome Index Filename

» 1. Genome Index File | Gepome Indew Filename

£ Sequence [irectary

<Comment:

Press the button "1. Genome Index File" and specify thisfile.

The first row of thisfile has column headers and is skipped by the PeakFinder program. The
columns expected in thisfile are as follows:

Number
Name
First_bps
Last_bps
PlotLen
CenLow
CenHigh

NogkrwdpE

Chromosome Number (e.g, 1 .. 16)

Chromosome Name (usually Roman Numeral, e.g, | .. XVI).
First bpsin genome for this chromosome

Last bpsin genome for this chromosome ("-" except for last)
Chromosome length used in charts

Centromere "low" location

Centromere "high" location

Here's what a sample Genome Index File looks like:
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Yeast | ndex. dat

# Name First_bps Last _bps PlotLen CenLow CenHi gh
11 0 - 234000 151457 151595
2 |1 230204 - 816000 238168 238284
3111 1043346 - 320000 114379 114495
41V 1358685 - 1536000 449707 449818
5V 2890659 - 582000 151960 152113
6 Vi 3467529 - 276000 148503 148621
7 VI 3737677 - 1092000 496914 497032
8 VII 4828613 - 564000 105579 105696
9 IX 5391251 - 444000 355626 355743
10 X 5831136 - 750000 436000 436116
11 X 6576576 - 672000 439774 439888
12 X | 7243024 - 1080000 150827 150946
13 X1 8321196 - 930000 268031 268141
14 X1V 9245626 - 786000 628757 628866

15 XV 10029956 - 1092000 326584 326702
16 XVi 11121239 12068940 954000 555952 556069

Thefirst and second columns give the chromosome number and label. The third column,
First_bps, gives theindex of the zero™ nucleotide for the given chromosome. Thefirst

nucleotide for a given chromosome is one greater than the value shown. A dash ("-") can be
used for the Last_bps value on all chromosomes except the last.

The First_bpsindex values were taken from aversion of Joe DeRisi's (http://derisilab.ucsf.edu)
Promoter V2.2 (See ScreenPromoter.cpp, lines 822-853).

The most up-to-date yeast chromosome lengths can be found in the Saccharomyces Genome
Database (SGD):

ftp://genome-

ftp.stanford.edu/pub/yeast/data download/chromosomal feature/chromosome length.tab
1 NC 001133 230207
2 NC 001134 813138
3 NC 001135 316613
4 NC 001136 1531912
5 NC 001137 576869
6 NC 001138 270148
7 NC 001139 1090944
8 NC 001140 562639
9 NC 001141 439885
10 NC 001142 745445
11 NC 001143 666445
12 NC 001144 1078173
13 NC 001145 924430
14 NC 001146 784328
15 NC 001147 1091285
16 NC 001148 948061
17 NC 001224 85779
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Here, chromosome 17 is the mitochondrial chromosome and can be ignored. The chromosome
lengths here, and the differences in the First_bps values above should be the same, but are not
(see reason below).

The PlotLen column of values gives the default maximum "X" value when the chromosome is
plotted individually. Thisvalueisdlightly larger than the actual chromosome length and is
picked so that values along the X axis are somewhat rounded. For example, chromosome 3 is
1,358,685-1,043,346 = 315,339 bps long using the values in the First_bps column. This 315,339
bps chromosome is plotted with an " X" axis from 0 to 320,000 so intermediate X-axis markers
are rounded numbers, e.g., 80,000, 160,000 and 240,000.

The CenLow and CenHigh columns give the coordinates of the location of the centromere for the
given chromosome. The centromere range was from a 2 June 2003 E-mail from Jennifer Gerton.

The most up-to-date centromere locations can be found by a"CEN" search on this page:
http://db.yeastgenome.org/cgi-bin/SGD/search/featureSearch

Centronere Position Info

Chrl: coordinates 151457 to 151595
Chrll: coordinates 238168 to 238284
Chrlll: coordinates 114379 to 114495
ChrlV: coordinates 449707 to 449818
ChrV:. coordinates 151960 to 152113
ChrVIl: coordi nates 148504 to 148622
ChrVI1l: coordinates 496921 to 497039
ChrVI11: coordinates 105579 to 105696
Chr|1 X: coordi nates 355626 to 355743
Chr X: coordi nates 436002 to 436118
Chr XI : coordi nates 439774 to 439888
ChrXll: coordinates 150827 to 150946
ChrXl1l: coordinates 268031 to 268141
Chr XI V: coordi nates 628757 to 628866
Chr XV: coordi nates 326584 to 326702
Chr XVl : coordi nates 555952 to 556069

Instead of using the most recent data for SGD, the coordinates for the genes and intergenic
regions are taken from ResGen data at http://www.resgen.com/products/Y GP.php3.
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2 / - Microsoft Internet Explorer i i Im] |
File Edit ‘iew Favorites Tools  Help i
= 0= & 0@ & o3 B3 B ox @ -
Back Fotiwmard Up Search  Folders  History | Move To Copy To Delete Undo Wigws
Address ’@Ftp:,l',l'Ftp.resgen.u:u:um,l'|:|uI:u,l'genepairs,l'yeast_intergenic,l’ j ﬁGD Links **
¥ e W | & | Name ¢ I Sizel Twpe IMDdiFied I
I—i B additional plates. txt 13.5KE TxT File 72001 12:00 AM
et . Bint_yeast _protacal kxt 857 bytes  TXT File 4fz4f2001 12:00 AM
yeast_intergenic |]intergenic_yeast txt Z09KE TXT File 1/5/2001 12:00 AM
orf and intergenic positions. bxt 3Z0KE  TxT File 1/a/z001 12:00 AM
Server: Ftp.resgen.com
User Mame: Anonymous LI
|D|:une |Llser: Anorymals |ﬂ Internet 5

In particular, the file of interest isftp://ftp.resgen.com/pub/genepairs/yeast intergenic/org and
intergenic positions.txt. Thefirst few lines of thisfile are asfollows:

TTALDBSC-
B | ALOREC-
7| VALDBSC-
B (i ALEC-
9| FALDET T
10 AL
| ALDEEW
12 i ALCEE
13 ¥ ALDES,

1

1

1

1

1

1

1

1

1

1

1

1

1

1

B WALDEW 1
17 ALDEAL 1
1B (YALOBAC- 1
1

30 (MALDBAC 1
21 ALEG 1
23 (MALDRAC- 1
23| ALDEAC- 1
28 A LIEAW b
35 | MALDEAW 1
25 iAW el 1
27 rALIEID 1
8 (Y ALDESC- 1
28 [YALDREC- 1
3 | ALDESC- 1
3 rALIETW 1
32 iTALDEAR 1
33 raLElW 1
B4 IYALCE W 1
6 T ALOETY i
ESEea 1
I AL 1
|38 ivaL0e=n 1
138 | FaLnsEw 1
1

1

40 Y ALDSHC-

-1:4.1:. -qﬁf_m-.ﬂ.-sr-kd??i ﬁﬁl

2.2 Sequence Files

The directory containing the Genome Index File is assumed to have separate nucleotide sequence
filesfor each chromosome in the genome, but this directory can be separately specified.
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i . C:AStowershDelphitPeakfinderr'easty easztindex. dat
—» 2 Sequence Directony ||E WStawershD elphisPeakfinderyyeast, Found all chrsMM:* sequence files.

If desired, press button 2. Sequence Directory™” and specify this directory. When this directory
is specified, or assumed after pressing button 1, a search for the whole set of chromosome filesis
made. A message, such as the one shown above to the right, indicatesiif all the chromosome
sequence files can be found.

The chromosome sequence files are optional. When present, various nucleotide contents (e.g.,
AT content or GC content) can be displayed with the microarray ratio data.

There should be one file for each chromosome. The sequence data can beinthe FASTA format,
or simply an ASCII file. The names of the files must be chr<RomanNumeral>* or chrNN*. For
example, chr05.fsa, or chrviii_562639.ascii. Either "old" or "new" file format from the
Saccharomyces Genome Database (www.yeastgenome.orq) is acceptable.

The"old" filesfrom SGD arein asimple ASCII format:

[EN U:', yeasthobsolete obsolete_data_dumps‘genome_seq'all_raw Jo o 4 |
File Edit ‘iew Favorites Tools  Help ﬁ
Back = = - (1] | @ search ||:E]FOIders i | W2 o | Ed-

Address Iu 1:\veast!obsoletelobsolete_data_dumpsigenome_seqiall_raw j (E‘bGD
Folders x I_/__.L s | Mame I Size I Tvpe I
T -0 data_downdoad A L—'-‘ [+ chri_z30203. asci Z30KE  ASCILFile

B0 ohsolete : =] chrii_813139. ascii B10KE ASCIIFile

B0 obsolete. data_dumps all_raw (=] chrii_316613.asci 315KE ASCIIFile

BT ki maps =] chriv_1531929, asci 1,526 KB ASCIIFile

- external_lirks @ This folder is Online, achrix_439885.ascii 435 KB ASCIIFile

BE =] chrv_576869,asci 573KE  ASCILFile

E’ai M Select an item to view its description. _a chrvi_270148. asci STOKE  ASCI File

B3 chri S alsa: (=] chrvi_1090937. ascii 1,087 KB ASCII File

B0 chri T Dlsumienis [~] chrvii_S828:39. ascii S61KB ASCIIFle

-5 chrii My Metwork Places (2] chrx_745444. asci 743KB  ASCIIFle

B-53 chriv My Computer (2] chrxi_e66445, asci E64KB ASCIIFie

B0 chrix =] chri_1078173, asci 1,074KE  ASCIIFile

B-00 chry (=] chiri_324430, asci 915KE  ASCILFile

BB dhrvi =] chrdv_7843268, asci 78ZKE  ASCILFile

E-03 chrvi — (=] chrxv_L0g91284.... 1,088KE  ASCIIFils

-0 chevii =] chrivi_348061, asci S45KE  ASCILFile

E-50 chrx =] mita_g5779, asci 86 KB ASCILFile
_ ol - d | H
|1? ob]ect(s) {Disk free space: 53.2 GB) |11.8 MB Local intranet S

For example, chromosome I11:
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=101 %

File Edit Wiew Insert Format Help

D2 SR #] o=@

k:CCACACACCACACCCAC_ELCCAC_ELCCCACACACCACACACACCACACCCACACACCCACA ﬂ
CCACACCACACCCACACCACACCCACACACCCACACCCACACACCACACCCACACACACC
ACACCCACACACACCCACACCCACACACCACACCCACACACACACCACACCCACACACAC
CACACCACACCCACACCACACCCACACCCACACACCACACCCACACCCACACCCCACACC
CACACACCACACCCACACACACCACACCCACACACACCCACACCACACCCACACACCACH
CCCACACACCCACACCCACACACACCACACCCACACCACACCCACACCCACACACCCACH
CCCTAACACTACCC TAAC AC TACCC TATTC TAACCC TGATTTTACC TGTC TCCCARCTTA
CTCTCCATTACCC TACC TC TCCAC TCGTTACCC TG TC TCATTCAACCGTACCACTCCCAL
CCACCATCCATC T TCTAC TTAC TACCACCAACCCACCGTCCACCATAACCGTTACCCTC
CAACTACCCGTATCCAAC TCCACTACCGC TTACCC TACCATCGACCATGTCCTACTCACT
GTACTGTTGTTCACCCACCATATTGARRAC GTC TACAAATGATCGTAAATAATACACATAT
ACTTATCCTACCACTCTAATCCCACTACCACATGCCATACTCACCTTCACTTGTATTCTS
ATCGGTCATACGCACACGGATGC TACAGTATATACCATC TCAAACTTACCCTACTTTCAT
ATTCCACTCCATCAC CCATC TC TCACCATCAGTACCAAATGCACTCGCATCATTATGCAC :j

For Help, press F1 I_ s

Newer filesat SGD areinthe FASTA format:

Ex U yeast'data_downloadsequence’ genomic_sequence'chromosomes'fasta = |E||1|
File Edit ‘iew Favoriies Tools  Help ﬁ
dBack - = - 1] | G search |%Folders o | FEglr il e | FEFE
Address I[:I Uiveast)data_download|sequencelgenomic_sequencelchromosomes' Fasta j ﬁGD
Folders x = e - Mame I Size I Twpe
— a L L o r

=1 data_download 2] =] chrit Fsa 220KE FSAFile
© B sequence k. =] chr0z fsa G05KE F3AFile
’ 507 Genark fasta |&] chr03.Fsa S15KE FSA File
-1 genomic_sequence [+] chr04.Fsa 1,522KE  FShFile
B0 chromosomes This Folder is Online. =] chr0s.fsa S73KE  FSAFile
? iy =] chri6. fsa 270KE  FSA File
Select an item ko view its descripkion, 3 chri7.Fsa 1,084 KB FS4 File
e |~] chroa.fsa S53KB  F3A File
B et (] chrog.fsa 437 KB FSA File
N [+] chr10.fsa 74LKE FSh File
T —— 2] chri1.fss B62 KB F3A File
=] chriz.fsa 1,07SKE  FSh File
=] chri3.fsa 91GKE F5AFile
=] chr14.fsa FTOKE F3AFle
|&] chr15.Fsa 1,034 KE  FSA File
=] chr1.Fsa 942 KB FSAFile
B (=] chernt. Fsa BEKE FSaFile
= | | |
11.7 ME (2E Local intranet V.

PeakFinderUsersGuide.doc 2.25.2004 8 of 47



Peak Finder User's Guide

For example, Chromosome 11 1:
B choassa-wordrad -0l ]

File Edit Yiew Insert Format Help

OE| 2 al 2=lal-] &

»ref|NC_001135] [org=Saccharomyces cerevisiae] [strain=3i88C] [moltype=genomic] [chromosome=III] :EJ
CCCACACACCACACCCACACCACACCCACACACCACACACACCACACCCACACACCCACH
CCACACCACACCCACACCACACCCACACACCCACACCCACACACCACACCCACACACACC
ACACCCACACACACCCACACCCACACACCACACCCACACACACACCACACCCACACACAC
CACACCACACCCACACCACACCCACACCCACACACCACACCCACACCCACACCCCACACT
CACACACCACACCCACACACACCACACCCACACACACCCACACCACACCCACACACCACH
CCCACACACCCACACCCACACACACCACACCCACACCACACCCACACCCACACACCCACH
CCCTAAC A TACCC TAACAC TACCCTATTC TAAC CCTGATTTTACCTGTCTCCCAACTTA
CTCTCCATTACCC TACC TC TCCAC TCGTTACCC TGTC TCATTCAACCGTACCACTCCCAL
CCACCATCCATC TC TC TAC TTAC TACCACCAACCCACCGTCCACCATAACCGTTACCCTE
CAACTACCCGTATCCAAC TCCACTACCGC TTACCCTACCATCGACCATGTCCTACTCACT
GTACTGTTGTTCAC CCACCATATTGAAACGTC TACAAATGATCGTALLATAATACACATAT

-
AT AT T AT AT T A AT AT T AT AT TS AT AT AT TTT AT T T AT T —I

Far Help, press F1 S

2.3 Coordinates File
Press the button, "3. Coordinates, to specify the coordinates Excel worksheet:

1. Genome Index File | C:4StowersiDelphiyPeakfinderyy easth v eastindsx. dat

2. Sequence Directony |IE:\Stu:uwers'\Delphi'\PeakfinderWeast'\ Found all chrsMM=* sequence files.
» | Eoardinates Wiotkbook: C:h\StowersiDelphitPeakfinderty'eazt\Coordinates. xlz 4 Eatios “Wiorkbook: Ratioz Fi
ok sheet: Icuurdinate& j Wwiorksheet: I
Overlap

M arne | Coord1 | Coord2 I Length I Chromaosore |EhrD:u:urd1|l:hrEuurd2| Midpaint IGapx’ElverIapI Ratio |-

1| raLosgw 335 E49 314 1 335 E49 432.0 |

2| igw0011 £49 1807 1158 1 543 1807 1228.0 1] Missing |

3| raLoBsC 1507 2169 362 1 1807 2169 1935.0 i] Missing |

4| 0021 2169 3435 1265 1 2169 3435 2802.0 i] Missing |

5| it003) 3435 4701 1265 1 3435 4701 4063.0 ] Missing |

B[ idu0041 4701 5967 126 1 4701 5957 5334.0 ] Missing |

7| 0051 5957 7236 1269 1 957 7236 BR01.5 ] Missing |

8| vaLos7C 7236 9017 178 1 7236 amv B1265 i} Missing |

The coordinates file must be an Excel 2000 worksheet with at least these first three columnsin
the specified order (other columns are ignored) with these names as column headersin the first

row:
1. Name
2. Coordl
3. Corod2

Coordl and Coord2 are "genome coordinates’ for each feature. The "chromosome coordinates’
for the feature will be computed using index information from the Genome Index File.

If the workbook has more than one worksheet, the first worksheet is automatically selected. If

the headers for this worksheet are not correct (explained more below under PeakFinder.INI file),
amessage like thiswill be seen:
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Colurmn headers nok correct For coordinates File

x|

If aworksheet in the workbook other than the first one has the coordinate data (not
recommended), select the other worksheet in the combobox:

whorkzheet: coords

all DS 2 data

In the following example, the first three columns of the worksheet are used, while the last three
columns are ignored (but similar information is recomputed by the program):

Genome Coordinates

EA4 Microsoft Excel

JEiIe Edit Miew Insert Formit Tools Data Window  Help

=10l i

DsEs sl il -

Q= A4l -3 2

J Arial

=10l x|

F

J—

MHame
YALOGIVY
iAx0011
YALOGEC
iAx0021
iAx0031
iAx0041
iAx0051

o0~ | 30 M| = (0D B —

|44 [p [p[ coordinates

Coord1
335
649
1807
2169

3435

4701
5967

Coord2

649
1807
2169
3435
4701

5967

7236

1158
362
1266

1266

1268
1265

| <]

157

a79
181
B33

633

B33
BE34.5

Length | Midpoint | Mid+oftset

34 482

1228
1955
2a02
4065
5334
BEO1.5

Feady ||

Sum=5129172

i

The first time the program is started (or when there is no PeakFinder.INI file— see below), or
after the Rest Files button is pressed, the program will appear with a blank coordinate

StringGrid.

When a coordinates worksheet isinitially loaded, the "Ratio" column will be marked "Missing"

as shown below, until it isloaded separately:

PeakFinderUsersGuide.doc 2.25.2004
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Genome coordinates Computed Chromosome Coordinates

1. Genome Index File |E:'\Stu:|w reDelphitPeakfinderreasti Y eastindex. dat

2. Seguence Directnr_l,lllE:\Stuw rzhDelphivPeakfinderr'eazth

Found all chreMM»* sequence files.

: CAStowershDelphisPeakfinderyy'eazthCoordinates. 4|

Workbook: Ratioz Fi

3 Eoordinates | Workboa 4. Ratios
' : Icuurdinate& j Wiorksheet: I
Owerlap

Mame | Coordl | Cood2 | Length | Chiomoszome | ChiCoordl|ChiCoord2|  Midpoint  |GapsOverap| Ratio |-
1 aLOESw 335 E49 34 1 335 E49 432.0 |
2| g0 £49 1807 1158 1 543 1807 1228.0 1] Missing |
3| vaLogac 1807 2169 362 1 1807 2169 1998.0 ] Missing |
4| igw002) 2169 3435 1265 1 2169) 3435 2802.0 i] Missing |
B w001 3435 4701 126 1 3435 4701 403.0 i] Missing |
B[ it0041 4701 957 126 1 4701 B9E7 5334.0 i] Missing |
7| w0051 B9E7 7236 1269 1 967 7236 BE01.5 i] Missing |
& raLoerc 7236 9017 1781 1 723 9017 51265 i Missing |

A sorted, in-memory index is made of the names in the coordinates files so the names can be
located quickly when the ratio file isloaded. Thisindex file does not allow duplicate entries. A
message like the following will be seen if any duplicate names occur:

Ignoring duplicate YDLOSEW in ine 1564

x|

These duplicate entries should be investigated and manually deleted from the coordinatesfile.
For example, the above message was caused by duplicate rows. Theline 1864 refersto the
StringGridCoord object in the program:

Mame | Comdl | Coord? | Length | Chromosome | ChiCoord |ChiCoord2|  Midpoint  |Gap/Dverlap|
1862 | iCr«1301 1703636 1704348 712 4 344951 34BEE3 345307.0 -4
1863 vDLOSEW 1704352 1709724 Bav2 4 34BEEY 351039 3483530 4
1864 FDLOSEW 1704352 1709724 5372 4 J4BEEY  3R1039 348353.0 -Har2

Unfortunately, line 1864 in this TStringGrid corresponds to line 1865 in the original spreadsheet:

A | B | ¢ | b | E | F |

1863 |iDx 1901 1703636 1704348 712 355 1703992
1864 | YDLOSBW 1704352 1709724 5372  2EBE 1707038
YDLOA8W 1704352 1709724 5372 BB 1707038
18665 iDx 1911 1709720 1710117 397 1985 17099185

PeakFinderUsersGuide.doc 2.25.2004
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Every time a Coordinates File is loaded, anew file of ratios data must be loaded. This can be as
simple as resel ecting the worksheet name if a worksheet is aready in memory.

2.4 Ratios File

Pressthe "4. Ratios" button on the Raw Data tabsheet to load an Excel Workbook with ratio

data.
I'U\.....". - ‘i—‘ﬂ_
o] oo o Fhafis Dl sk g
Chwecime § ] o 7 dhorsPusks
: AL LR I Show Fusmas Witk B iohom [~ Gouseion e e D
PRt Coond o [5 | I~ Ehow lif Owedan = | Urifomsbis Spacuci Data & Rea Daia L [im = o
i I~ i Linform Sracin
Lop A om [755 m =0 T B Srece AT /G Coeend | ‘W= 3] s =tipan [ 3] R B[ g

Flawa Dt | b obi-Fioaw Chusrt | Singgle-Fooen Chast | Pasbkr | Unifcem Spacing | ATA5C | Setup | About |

1. Gerwore Bndes Fhe | 245 it 1.0 slplhi Pk vy T s e, ik LS
2 Saquence Disatan |05 v DalphiPa sk findsr'aast chill fza T
e
A Comdinstes | Wiokbodk: € \Siowess\DalphiPask lindestireastCoondenlact ook €5ty Do Paskfoel st Rakos ok
Wolishest |ooondinsie = Wholishest |al D2 ditn =| Colarm 16 .; [iflak
w Ovmleg et i CoondmateLis Fiand
WU Lo [ua1] Evver ™
1 49 [EE] ?0:-9: LAMBDATI v
PN | 49 LT = i 649 107 el 0 4T %?ﬁ ﬂﬂﬂéﬂ:
YALIGAC 1507 e [5] 5 1 1007 ][5 ] 150 0 127128 MY LAMEDAIE Enr
Pl b ) UFT  1EE 1 2168 33 20 0 103020 ﬁ: U:El:ﬂ:m
P ] HE LE N = 1 HE A7 40620 0 a6 e Smrmiii::
] Fiii] =T 156 1 il L) 5340 0 095 TR0 LAMBLAY Frx
5] BT 72 173 1 G367 I & 6 [ M2 Ll ks v
CALDGTT I T 1 m® W ems 0 4o [ LI
a6 G A = i any e T 0 0555 TS LA E
10| AL DEEw 1005 10400 308 1 0082 1Mm 146D 0 0EI7E AT LAMDALE
11| i) (IR 1= [~ 1 000 15 106530 0 05 ?ﬂ?:%ﬂ‘ﬂ%ﬁ%ﬁl

The last worksheet in the workbook is automatically selected. The means the Coordinates data
are selected first, and the Ratio data are selected last if both are present in the same Excel

Spreadshest.

If the correct header row is present in column 1 ("IName" by default), the last column of that
sheet is automatically loaded as the ratio data. Optionally, use the Spinbox to select another

column by number, and then press the Rel.oad button to load a different column than the last
one. The column name from row 1 is shown (or "ColumnNN", if the original name is blank).

For this

| B0 Eok iem Inserc Formok [nok @ets: bndow. bRl

spreadsheet, column 16 isthe last column with "DS2Ratio" data:

T A

Bl o B oo - (3.

Bl e i e e s e e e i I P
LlIHME GENE P2 F3_BFR P3_A5FR F3_51
2 |WELOS4C RPLIZA {1R:] 09 048 09 09 OTE7SE DEDEOS1 0.E318IE, DESIE1E 048 D590 50909 O 740ES 0740455
o iﬂﬁ-ﬁl .74 T 0755 QLSS QEdcD) QBSI99s O ETaste [LETESSE O QUEQME00 0SR20 (LEED R
| & |8 127 139 14 1.3 130 2564100 2631579 59761 2SR 149 I0M3Er 203 1 TIERE 1 TR
B | YER1IN 1l 1 BE .3 14 117647 135 12138 1L.M382% L MIFE 11355 121618 1211618
_E_il.xl]‘S?l Oy 0.E3 0.6TS ODETE D727 D786 07212106 D706 072106 072106 DESEEES O E9ESES
7 :I-le?a-il 154 153 11 1 54 154 1136364 1 53E4E7 1.53370403 1330413 0% 1146706 1146706 1344363 145653
B D 0.2 053 0.EE 0E 1] =] 1 ACDEIT 1 4R 1 AUCEET DB 10S1280 1051289 QBSR4 DBEEE3Y
8 | WOR165C E] 0.52 0.915 09ME 094¥0s 80645 0R7a92d (974004 057 0720e2 O72ME2 OR1A731 OR1871 =
B4k W oo ol P52 data ] — 1] 7]
brr e —r— —— -
Peady | st P e e [ s o e
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Features specified in the ratio file that cannot be found in the coordinates file are listed:

Mat n Coordinate List

437 Y ALOSEC-4 053347872554 3506 -
3307 YMLO2AC 0.71958701 2609198

4367 YALOZ4w-4 553

BE27: YALO43C-a 0.501051774735521

Lol L e Bl o T R T R e P ot o e R ]

As discussed below, some features are not assigned avalue and are "Missing”, or some sort of

conversion problem can exist while reading the spreadsheet and these ratios are tagged as an
"Error".

Chromosome | is automatically selected with ratio datais loaded, but the combobox at the upper
left can be used to select either

I.-'i‘-.ll Chromozomes j

or any single chromosome, e.g.,

IEhr-:umu:usu:ume v j

After a selection is made the StringGrid is adjusted to only show rows for the specified
chromosome. Information at the bottom of the StringGrid identifies how many features are
present, as well as how many conversion errors and missing data points were found.

Rows =628 Errar =4 Mizzing=1

Ratio = 0217 to 6.744

3165( E=035 2952046 2952312 2B6 ] B1337 E1653 E1520.0 o 11402
F166| E =036l 2952312 2952402 a0 5 E1653 E1743 E1693.0 1]

67 [ E=D371 2952402 2952503 10 5 E1743 E1844 E1793.5 0 1.37365

This"Error" occurred with feature iEx0361 from the coordinates file. To find the cause of this
error, we select the INAME column | Edit | Find:

Find what;
Ex036i

Find Mezxk

Close

Pl ;

Replace. ..
Search: !B-:, R | [ Match case Rep

Look in: IF-:nrmuIas Ll

™ Find entire cells anly

Find Next
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|11ﬂl ki
So this error was caused by calculations on missing datain the original datafile.

The ratios that are "Missing" for certain features should be reviewed:

3483 | 42071 3212456 3213295 B40 R| 371795] 322636 222160 FL) Missing |
The"Missing" and "Error" points are ignored in any of the peak finding analysis.

Gaps/ Overlaps. With adjacent features the Coord2 of one feature is the same as Coord1 of the
next feature. For example, ORF YALO69W (below) has coordinates from 335 to 649, which is
next to the intergenic feature iAx001l, which has coordinates from 649 to 1807. Thefirst seven
features of chromosome | are all adjacent.

M arne | Coordl | Coornd2 | Length | Chrarmosome IEhrD:uurcH |EhrD:u3rd2| tidpoirt IGap.-"EIverIapI Fiatio |
1] AL0egw 335 E49 14 1 335 E49 4320 1.25613
__ 2| #0011 £49 1807 1158 1 £43 1807 1228.0 0 1.41782
__3|vaLOesC 1807 2169 3B2 1 1807 2189 1388.0 0 1.23z2a
__ & itw002| 2189 3435 1266 1 2169 3435 2802.0 0 1.03020
__9| #0031 3435 470 1266 1 3435 47M 4068.0 0 092643
__B| w004 470 5367 1266 1 47 5367 5334.0 0 095457
__ 7| w05l 5367 7236 1269 1 5367 7236 EEO1.5 0 0.93046

These adjacent features can be seen graphically using the Show Feature Width/Orientation
option:

v Show Feature width

Some features overlap, and in other cases, there are gaps between features. The following shows
both several overlaps and a gap in the coverage for Chromosome I 11:
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Eﬂ]PeakFinder: all DSz data

Show Raw Ratio Data
Chromoszame [ - v Log? Transf v

I J o Lol vieliam v Show Feature ‘width
Plat Coord from |0 to 20000 Fleplu:utl W Show Gap Overlap
Lag R atia from I-'I.?E to |3_|:||:| W AutoScale I~ Show Uniform Spacing

[~ Shaow AT /GC Content
FiawData Multi-Bow Chart | Single-F ow Ehartl F'eaksl I nifarm Spacingl .-“-‘-.T.-’EEI Setup I About I
#® Centromere  “Watzon  Crck  Intergenic

Ratio ! Overlap : Gap
Chromosome IIIE (Fuchsia bar) ' (Lime bar)

: e |

1 ; 5

: i

Gaps and Overlaps are indicated by the colored lines in the StringGrid:

Gap Overlap

Mame | Comdl | Coord2 | Length | Chiomosome | ChiCoordi|ChiCoord2]  Midpoint  [Gap/Ovedap| Ratio |

1092 [ iCx0011 1044517 1044767 250 3 1171 1421 1296.0 2875 1.24187

1093 iCx0021 1044867 1045564 E97 3 1521 2148 1863.5 100 0.80306

1094 [ CLO7Ew 1044534 1045474 590 £ 1538 2128 1833.0 680 0.76815

1095 [ CLO7Sw 1045465 1045305 440 £ 2119 2559 2335.0 -9 0.63308

1096 | iC0031 1045564 1046611 1047 3 218 3265 27415 -341 ) 0.75558

1097 | iCx0041 1045903 1046161 258 3 2557 2815 ZB8E.0 708 077239

1098 [ CLOT 1046163 1047089 526 £ 27 3743 3280.0 2 DEIE24

1099 iCx0051 10466171 1047309 £98 3 3265 3963 3E14.0 478 0.52296

1100 iCx006l 1047087 1047410 323 3 3741 4064 39025 -222 0.E5475

1101 | iC0071 1047659 1048737 1078 £ 413 5391 4852.0 243 0.88765

_1102|iCxo08l 1048737 1043815 1078 3 5391 E4E9 5930.0 0 086103

2.4.1 Gaps

1100 iCx00El 1047087 @ 323 3 T4 4064 35902.5 222 0.65475
1107 iCx0071 @ 148737 1073 3 4313 5391 4352.0 249 Y1.887ES
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The green line indicates a gap exists between the iCx006l and iCX007i features. The 249 in the
gap column indicates the size of the feature.

Gap Math: 1047410 + 249 = 1047659

2.4.2 Overlaps

1093 | iC=0021 1044067 (104556 B37 3 1521 2218 18695
1094 | Y CLO7EW 1044834) 1045474 530 3 1538 2128 18330 -630

The fuchsialine indicates the feature Y CLO76W overlaps with the previous feature.

Overlap Math: 1045564 — 680 = 1044884. Note the "680" is the difference between the end
point and the start point. In this case the overlap itself is only 590 since that is the length of the
shorter YCLO76W feature.

The "Gap" between the first feature of one chromosome and the last feature of the previous
chromosome is meaningless and should be ignored.

2.5 PeakFinder.INI File

An"INI" (pronounced "any") file contains configuration information that can be retained
between runs.

The most recently used coordinate and ratio worksheets will be loaded automatically when the
program is started. In aWindows NT or later Windows environment for user ID "efg", thisfile
isstorein this directory:

C:\Documents and Settings\efg\L ocal Settings\Application Data\Stowers| nstitute\Peak Finder
The last specified Coordinates and Ratios Workbooks are stored in the PeakFinder.INI file:

[ Set up]

Genonel ndex=C: \ St ower s\ Del phi \ Peakfi nder\ Yeast\ Yeast | ndex. dat

Coor di nat esWor kbook=C: \ St ower s\ Del phi \ Peakfi nder\ Yeast\ Coor di nat es. x| s
Rat i oWwbr kbook=C: \ St ower s\ Del phi \ Peakf i nder\ Yeast\ Rati os. xl s

SequenceDi rect or y=C: \ St ower s\ Del phi \ Peakf i nder\ Yeast\

Unfortunately, the worksheet is not saved, so at present it's best to store coordinates data as the
first worksheet of aworkbook, or as a separate workbook with only a single worksheet.

Other column header names can be used for the coordinates data file if specified in a
PeakFinder.INI file:
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PeaksFi nder. I Nl

[ Set up]

Coor dNane=Nane
Coor d1=Coor dx
Coor d2=Coor d2
Rat i oNanme=Il Name

Comparison of header namesis NOT case sensitive.

If the names do not match, the first row will show what is expected while the second row shows
what was found in the file.

Here the columns are OK in the Excel worksheet, but the names are wrong in the INI file:

M arne I Coordx I Coord2 |
MName Coord1 Coord2

Here there is an attempt to use the wrong worksheet for coordinates data:

Mame | Coord! | Coord2 |
[MN&ME GEME P2 19

When the column headers do no match what is expected, no coordinate datais |oaded.

3 Data Samples

3.1 Raw Data

The "raw data" from the yeast cohesin microarray experiments can be displayed as a series of
(X,Y) points, usualy (Feature Midpoint, Log, Ratio) points, connecting the midpoints of the
features.

Feature | Midpoint (X) Ratio Log, Ratio (Y)
YALO69W 492.0 | 1.25613 0.32899
iAx001l 1228.0 | 1.41782 0.50367
YAL068C 1988.0 | 1.23128 0.30016
iAx002| 2802.0 | 1.03020 0.04292
iAx003I 4068.0 | 0.92649 -0.11015
iAX004l 5334.0 | 0.95457 -0.06708
iAx005lI 6601.5 | 0.99046 -0.01383

3.2 Feature Length Statistics

The statistics on the length features are useful to consider as part of the rationale in using
uniformly spaced data. Consider these feature-length statistics created using Partek Pro:
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i 52 : measures of distribution ) -0l x|
LColurnn Stats | Fiow Stats (Indep.] | Grand |
Column FEETT | Set Al | Clear &l |
— Location
vV Mean 926.589472 ¥ Harmaonic Mean  [421.432067
[V Median £27.00 ¥ Foat M5 1312805285
¥ Sum 113327480
— Dizpersion
¥ Min A1.0 v ‘ariance BE4938.307E8E
v Max 147320 ¥ Sid Dev. 930.020595
¥ FRange 14681.0 W dwg Dew. £37 9ER5G2
— Digtribution
v Skewness 2.957275 v Kurtosis 16.268088
Compute | Cancel |

Based on the 12878 features for al 16 yeast chromosomes:

29367

2202

146587

=0 3@ coa T

7347

o=

T T
3494003 7.3%e4+003
Length

Histogram of Feature Lengths
[Sorry for the strange scale shown by Partek Pro]
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Scatterplot of Ratios by Feature Length (no clear pattern was expected / observed)
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3.3 Uniformly Spaced Data

How to best treat data when features have a variable width, and gaps and overlaps can occur, is
still a question open for additional discussion. Instead of the "raw" data points, uniformly spaced
datais an alternative representation useful in smoothing the data and in other analyses, such as
Fourier analysis. Tools and methods for analyzing unevenly spaced data are not common.

Some may object to creating "new" data points from the original data. The intent of creating
uniformly spaced datais only to ad in the analysis of the original data. Once the analysisis
complete, the results are applied to the original, non-uniformly spaced data. Final results are
only reported in the context of the original data.

The choice of spacing size for uniformly spaced datais a balance between the length of the
featuresin the experiment and the size that might have some biological significance. The default
spacing now is 100 bps, but any other value can be selected. This spacing may miss afew of the
very small features (the smallest featureis only 51 bps), but allows for 10 points per 1 kb for
analysis purposes.

3.3.1 Features to Uniformly Space Data

To understand the mechanics of how uniformly spaced datais created from the original raw data
points, let's consider the first and last features for Y east Chromosome | from one of the datasets
(the gap and overlap will be discussed later):

Feature Coord1l Coord2 Length Midpoint (X) | Ratio(Y) L og,(Ratio)
o YALOGOW 335 649 314 492 | 1.25613 0.32899
\ IAX134] e 229310 230108 798 229709 | 1.21334 0.27898
1% Chromosome | B

\ VA
ddEd'be

Ends of Chromosome | showing first few and last few features
For convenience the line connecting the midpoints of featuresis plotted.

With 100 bps spacing, points may be created at bps index values of 0, 100, 200, 300, etc.
Since the first feature has coordinates 335 to 649, data points with a Ratio=1.25613 will be

created at 400, 500 and 600 bps. Likewise, since the last feature has coordinates 229310 to
230108, data points with a Ratio=1.21334 will be created at 229400, 229500, 229600, 229700,
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229800, 229900, 230000, and 230100. The following table summarizes the 100 bps uniformly
spaced data:

Feature X Ratio (Y) L og,(Ratio)
YALOGOW 400 | 1.25613 0.32899
500 | 1.25613 0.32899
600 | 1.25613 0.32899
|Ax134l 229400 | 1.21334 0.27898
229500 | 1.21334 0.27898
229600 | 1.21334 0.27898
229700 | 1.21334 0.27898
229800 | 1.21334 0.27898
229900 | 1.21334 0.27898
230000 | 1.21334 0.27898
231000 | 1.21334 0.27898

The plotted uniformly spaced data has a stair-step appearance (the red lines show the actual
length of the features), which better reflects the true width of the various features instead of only
plotting the midpoint of the feature:

1

5000 229|EIEIIJ

D —— | ’_}

Ends of Chromosome | showing first few and last few features
Represented by uniformly spaced data

3.3.2 Overlapping features and Gaps

Missed features, gaps and overlaps are summarized on the Uniform Spacing tabsheet:
Iniform Spacing |

Recompute | Step [bps] 100 = [~ “wiite Uniformly Spaced D ata

M = 2293

Feature 142 from 147533 to 147536 [width B3] zkipped with step 100
10400 0.705123,-0.50394 Dverlap (2]

12100 0.80305,-0. 31644 Gap

12200 0.80305,-0. 31644 Gap

1200 N oO2NFE N 2ACAd T

PeakFinderUsersGuide.doc 2.25.2004 21 of 47



Peak Finder User's Guide

Note the overlap in the 2" and 3" to last features (above and to the left of the number 229000 in
the graph). For now, the average of all featuresistaken at each point. Thisisimplementedin
the PeakFinder program by counting the number of "hits" at each point and summing the values.
Once all features are processed, those with more than one hit are averaged. Points without any
"hits" arein gap areas. To prevent introducing any additional high-frequency noise when a gap
occurs, agap isassigned thelast "Y" value, and in effect, extends any existing plateau area.

4 Smoothing

Finding peaksin the original raw datais a bit difficult because of the numerous spurious peaks
caused by "noise". Smoothing algorithms applied to the original raw data do not properly
account for the length of the various features. Smoothing of the uniformly spaced data seems to
be a better approach.

Data smoothing helps eliminate small peaks caused by the noise. Our attemptsto define a
statistical basis for deciding "noise" from "signal” thus far did not give an adequate solution (a
wavel et denoising technique was investigated and deserves further analysis). Lacking arigorous
statistical theory, we opted for the ability to visually and interactively decide how much to
smooth the data.

4.1 Moving Average (Equal Weights)
A moving averageisasimple "low pass’ filter (lower-frequencies are "passed” but higher
frequencies are not)

A weighted moving average of 2N+1 points can be used to smooth a data series. For example,
for N=1, three points are used in smoothing:

W, Wo W, Weights
Y1 Yo Y1 Y values
X axis

Smooth — W-lY—l +WOY-1 +W1Y-l
’ W W, +W,

In the simplest case, all the weights are 1.

Smooth — Y-1+Y-1+Y-1
3

Yo

A filter can be applied repeatedly for additional smoothing, which is equivalent to just adifferent
weighted average scheme.

Consider what happens if the 3-point moving average is used with all weights= 1 and is applied
three times:
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X 2 3 4 5 6

Y b c d e f
Moving a+b+c b+c+d c+d+e d+e+ f e+f+g
Average - -

Pass 1 3 3 3 3 3
va’;‘arge a+2b+3c+2d+e | b+2c+3d+2e+f | c+2d+3e+2f +g

Pass 2 9 9 9

Moving a+3b+6¢c+7d+6e+3f +g

Average

Pass 3 27

So applying a 3-point moving average (1 1 1)/3 three timesis the same as applying a 7-point

moving average (1367 6 3 1)/27 asingle time.

The boundary conditions were ignored above. One approach is to use as many points as possible
ina"smaller" moving average. The treatment of boundary pointsis considered insignificant in
finding peaks.

4.2 Moving Average (Gaussian Weights)

Instead of using weights of unity in a moving average, we can weight the nearer neighbors more
and neighbors farther away less. Thiswill retain the "peaks" a bit better/longer after smoothing.

Let's start with the normal (Gaussian ) curve:

34.1%

'
i
'
]
25D, -158D.

34.9%

G50,

I
I
I
’
!
[}
[}
I
i
0
Mean

L et's approximate the whole area under the curve by the areafrom -2s to +2s (thisignoresless
than 5% of the area) and divide this areainto 2N+1 intervals.
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N\

‘A, |AL| Ao |AL | A,

1
1
1
250, -1 50, 0 +1 50, +25D.
Mean

For N=2, thiswould be five intervals, as shown above. The areas under the curve can be
computed®:

Raw Weights

Ao 0.31084

A, 0.22951

A, 0.09232

The total areaunder thiscurveis A = Ag +2A1 + 2A,. Let'snormalize the weights by dividing by
this sum:
Normalized Weights
A0 0.32566
Al 0.24045
A2 0.09672

The full set of weights used in computing the Gaussian moving average:

Gaussian Weights for
Moving Average (N=2)
0.09672
0.24045
0.32566
0.24045
0.09672

Let's compare the Gaussian Weights for N=3 with the result of three rounds of simple moving
averages. Recall that applying a 3-point moving average (1 1 1)/3 three timesis the same as
applying a 7-point moving average (136 7 6 3 1)/27 asingle time. Here are the Gaussian
weights computed for N-3:

! PeakFinder uses the TPMath Library for this computation:

J. Debord (2003). TPMath, Mathematical library in Pascal. Available at
http://www.unilim.fr/pages perso/jean.debord/tpmath/tpmath.htm
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Index | Gaussian Weightsfor Weights for three Rounds
Moving Average (N=3) | of 3-point moving averages
-3 0.05638 1/27 = 0.03704
-2 0.12480 3/27=0.11111
-1 0.20101 6/27 = 0.22222
0 0.23562 7127 = 0.25926
1 0.20101 6/26 = 0.22222
2 0.12480 3/27=0.11111
3 0.05638 1/27 = 0.03704

The following shows that one round of 7-point Gaussian smoothing is nearly identical to three

rounds of 3-point moving averages:
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The uniformly spaced datasets have considerably more data points than the original raw data.
Theintent in the original paper was to smooth this datawith a1 KB moving average, which
would be 11 points with 100 bps uniform sampling. Empirically, eight rounds of 11-point

smoothing works well with the uniformly spaced datasets. Gaussian smoothing only helps a
little.
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5 Peak Finding

Once the data are sufficiently smoothed, peaks can be found when the first derivative (slope of
the curve) iszero, i.e.,

The derivative can be approximated by computing the changesin x and y:

Dy _

Dx

With the uniformly spaced data, Dx is a constant, or even with the unevenly-spaced raw data, we
can ignore Dx, and just consider the Dy value. We can find a zero crossing of the derivative by
watching where its sign changes form "+" to "-".

In the diagram below, the "+" and "-" symbols show whether a segment has a Dy that is
"increasing” or "decreasing”.

A "peak" can be found by identifying any point that has two (or more) "+" segments preceding it
and isfollowed by two (or more) "-" segments — two consecutive ones are used instead of only
one to avoid local maxima caused by noise. In the above diagram, there is apeak & X=6.

Once apeak isfound, one can "side" down both sides to find the valley and various statistics

about the peak. For example, the peak had aleft slide of 6 down over a distance of 3 units, and a
right slide of 4 down over adistance of 2 units.
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Because of the nature of the microarray data, peaks areignored if they havea"Y" value< 1,
when plotting raw ratio values, or logx(Y) < 0 when plotting log data.

The peak found from the smoothed datais not that interesting. Instead, the X range of a
smoothed peak can be used to search for the real peak in the original, noisy data. Normally, the
smoothed uniformly spaced datais used to find the location of a peak, but the original datais
used to find the exact location of the peak. Peak statistics can aso be computed using the "left
dide" and "right dlide" with the original data.

As shown below, the peaks found using the smoothed data are numbered consecutively within a
chromosome:
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Sometl mes |00k| ng at only the peaks on the smoothed data is desirable:
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6 Avoiding Minimal Peaks

The Min Peak spin box can be used to eliminate peaks when the sum of the "left side”" and "right
dide" istoo small. Above, 24 peaks were found with avalue of 0 for Min Peak. Changing this

value to 75 eliminates three peaks.
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The 75 value means that in the peak statistics for the smoothed data, the

=]

"left dide" + "right slide” < 0.01*75

More examples:
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Get rid of original Peak 13:
Require sum of left and right "smoothed runs' to be greater than 0.25 (or any value over 0.024 +
0.198 =0.222 b Vaueof at least 23 in the "Min Peak" spin box)
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Get rid of original Peak 14:
This requires the sum of left and right "smoothed runs' to be greater than 0.74 (or any value over

0.394 + 0.340=0.734 b Vaueof 74 in the"Min Peak" spin box)
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Use five more "rounds’ of smoothing to collapse new peaks 13 and 14
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7 Display / Output Options

7.1 Multi-Row Chart

Most interactive selections are made on the Multi-Row Chart tabsheet. Many selections that
ater the view of the chart automatically trigger recalculations and display. However, some
changes do not trigger an automatic redisplay, but only enable the Replot button. Thisallows
several changes to be made without an annoying slowdown for the redisplay for each change.

The "Rows" spinbox allows expansion/contraction of the X-axis to take a better look at the

feature data.

Moving the mouse to the proximity of afeature (only the X coordinate matters), automatically
triggers a color-coded display of information about the feature. This screen shows the X-axis

divided into two rows and information about a Watson feature before peak 6.
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This screen shows the X-axis divided into five rows and information about a Crick feature
between peaks 2 and 3:
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[Limitation: When the Postscript option was added, some of the labels drift off the top edge
when more then 5 or 6 rows are used.]

The save button (near arrow at the upper right above) can be used to save the graphic asa GIF
file.
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The default name for Chromosome | is MultiOl1.gif — but any name can be chosen. The GIF files
arerelatively small, but since they are bitmaps with lines and text, stretching them may not
alwaysresult in adesirable look.

PN TR T T |

If the AutoSave to Clipboard option is set to the Multi-Row Chart (on the Setup tabsheet), this
chart automatically is pasted to the Windows clipboard.
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As soon as you see the chart on the screen, you can paste the graphic (Ctrl-V, or Edit | Pastein

many programs) as a bitmap to Word, or any graphics program. Again, remember that stretching
bitmaps with lines and text may cause aliasing artifacts that are not desirable.

7.2 Single-Row Chart

This tabsheet gives severa output options but with the chart asasingle row. By default, the

single-row charts are bitmaps, and by default, these bitmaps are aso placed on the clipboard
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Pasting these graphics into other programs is quite convenient, such as this chart that was pasted
into Word:
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Fatio Chromosome | 16 Content( 30 kb window

A Y A

35

The Enhanced Metafile graphic and option was explored as a possible solution to eliminating the
bitmap stretching artifacts. In Windows Enhanced Metafiles are not bitmaps but rather contain
drawing instructions on how to redraw the graphic, which gives better stretching results.

Enhanced Metafile
Rati Content(30 kb w ind
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The Enhanced Metafiles worked fairly well for a single isolated graphic, but had two serious
problems: (1) Enhanced Metafiles created on certain (not al) dual screen displays did not appear
correctly when pasted or inserted in to Word files— the X dimension was only half of what was
expected even though Word reported the correct size. (2) Alignment of severa chromosomes
within a genome does not work well at present with Metafiles. The unexplained gaps at the right

and bottom of a metafile caused problems when aligning chromosomes of various sizes— at |east
in Word.

A Postscript alternative was explored [loosely based on the Postscript output created by Joe
DeRis's (http://derisilab.ucsf.edu) Promoter V2.2 program]. This option mixed the "device
independent” nature of Postscript with several Windows device-dependent features. Having a
common module that could draw using Postscript output, or draw directly on a Windows canvas
was a bit of a challenge. Compromises were made to make both Postscript and a Windows
display work from the same code, but the solution is not that general.

When the Postscript option is selected, no Windows graphic is drawn:
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View in GSView, lllustrator, ...

At this point, select the Save button and write the Postscript (.eps) file to disk.

The resulting .eps file can be viewed in Gsview or other programs that handle postscript. (See

notes below about the "Process All Button" processing and alignment of Postscript filesin
Adobe Illustrator).
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7.3 Peaks Table
Data about peaks can be viewed on the Peaks tabsheet

Raw Datal Fulbi-Fow Ehartl Single-Row Chart  Peaks | Unifarm Spacmgl AT.-"GEI Setup I About I

Save Peaks |

PeakFinder User's Guide

Smooth Delta

Threshald

T R

#SLeftDelta

20200 2300
42600 £500
52100 5100

#SRightDelta |ySmooth

0171
4019l 23200
0261 41300

YAL043C 51900

22600

1500 7000
5800 2700
4500 2500

sLeftDelta |«RightDelta |y

0582
0.548
1.898

0EE2
1.718
2057

1.752
0735
2929

Press the Save Peaks button to save thisinformation into a.CSV file, which can be opened in
Excel, Access, or other programs, for storage or additional filtering:

=0l =]
[ Ede Bt Wiew Ineert Formst Tooks [ofs Wendowr  Hels
DE‘-H.:#EE&:? ;Ell-.-{"-ﬂ—-"_-lzﬁ-ililﬁﬂ-lﬂ“ I.EIw
| Arsai -.l_o—:u:g!llﬁ e I e B & -
'rJIR.aI [:]...4 Fﬁ-‘ ﬂﬂ TP | EI- r.ig G,
TR e | i
iRl
I = E; & s k[P LN i
1 |Chr Peak =Smaoth =SLeftDelta «ERightDella ySmaoth ySlefiDelta yERightDels Featme sLeMDsla xPSqghiela v yLeAleka yRighCals =
2] 1@ 15500 7300 M0 06 1.481 D774 a2 1B400 77 O OOEO1BE
3l 1| 4 230m 3100 400 0B42 0783 0730 ie0iT | 22600 00 0085 108 00
4 1 3 EXA 2300 BO0O 0385 0 453 1168 w15 200 1900 L LR P o 1.782
By 1 4 42600 ES00 A0 i1 0.359 WG w6l 41500 GH0 N0 05| 1nE 07%
568 1| 5| SM00 £100 300 0B4E 0.977 1.798 VALOAOC 51900 4000 mOD 1 A FLY. ]
Jov el B E49(0 4500 4100 0 BE1 1.812 1 5685 iA0Ea| BES00 500 3017 28 305
o 1 7 Tad 2700 23 0067 0 407 23 wdalaal [EELI] 1800 JA0 DE2 [IE]] OEda
a1 B ®1900 500 A0 1147 1,362 1,428 iAu0dbl 50600 4300 5300 1589 176 1,98
m| 1 9 90O A M0 3000 0781 09493 OE3R YALDMC | Bro] 200 0 077 111 il
11 1 10 S5000 2100 3000 0005 0 583 0918 VAL 5700 1800 30 1EXE 22X 185%
120 1) 11 1030 £300 LM 196 1,382 724 TALOME | 10600 300 GO0 1084 1418 18 T
T B e et £ P P — - i
Faady [} b
7.4 Process All Button
Once you have selected the desired smoothing and display options, you can process all the
chromosomes in a genome by pressing the Process All button on the Raw Data tabsheet:
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At this point you will be prompted to specify the directory to contain the output files. The
default directory is the location of your Ratio data, so normally just add an additional level to

store the results:

=10l |

Directory IE:"-.S towers\D elphivPeakfinderyreast\5 et 23

Prefis IFEatiu:us

o

v Save Single-Row Charts
[+ 5ave Multi-Faw Charts

o 0K

Press Go and watch the progress bar. When al process has completed, press the OK button.
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Pillprocess all N —|O] x|

Directorny !E:'\Stnwers'x[fl elphiPeakfinders'easthSet23

Prefiz IHati.:.s ¥ Save Single-Faw Charts

¥ Save Muli-Row Charts

' 0K

A number of files are created with the specified prefix:

ID C:Stowers|DelphilPeakfinder)¥eastiSet23

mid

x 1 e = Mame ¢ I Size I Twvpe l Modified
;I I-D L B Ratios.dat 1KE DATFile 10§29/2003 11:09 AM
L2 1 Ratios-ChromaosomeDl. gif 17KB GIF Image 10/29/2003 11:09 AM
Set23 Y Ratios-Chromasomenz. gi 33KE  GIF Image 10/29/2003 11:09 AM
gRatios-ChromosomeDS.giF 19KE GIF Image 10/2902003 11:10 AM
Select an item to view its description, jRatios-ChromosomeD‘l.giF 44 KB GIF Image 10/2902003 11:10 AM
S - ﬂ'Ratios-ChromosomeDS.gif 27 KE  GIF Image 10/29/2003 11:10 AM
S ﬂ'Ratios-ChromosomeDﬁ.gif 18KB GIF Image 10/29/2003 11:10 AM
e — S E’Ratios-chromosomeu?.gif 37KE  GIF Image 10/29/2003 11:10 AM
e e gRatios-ChromosomeDB.giF 26 KE GIF Image 10/29/2003 11:10 AM
E’Ratios-chromosomeﬂg.gif 24 KB GIF Image 10/2902003 11:10 AM
ﬁ'Ratios-ChromosomelD.giF 32 KB GIF Image 10/2902003 11:10 AM
E’Ratios-chromosomell.gif Z8KE GIF Image 10/29/2003 11:10 AM
1 Ratios-Chromosomel 2. gif 35KE GIF Image 10/29/2003 11:10 AM
E’Ratios-chromosomew.gif I5KE GIF Image 10/29/2003 11:11 AM
gRatios-ChromosomeH.giF 31 KB  GIF Image 10292003 11:11 AM
E’Ratios-chromosomels.gif 37 KB  GIF Image 10/2902003 11:11 AM
ﬁ'Ratios-Chromosomels.giF 35 KB GIF Image 10/2902003 11:11 AM
ERatios-Peaks.csv 97 KE  Microsoft Excel,.,  10/29/2003 11:11 AM
@ Ratios-Skrip01.eps 250 KB  PoskScript 10/29/2003 11:09 AM
@ Ratios-Skrip02. eps 403 KB  PoskScript 10/29/2003 11:09 AM
o Ratios-Skrip03.eps 270KE  PoskScript 10/29/2003 11:10 AM
@ Ratios-Skrip04.eps 600 KB PoskScript 10/2902003 11:10 AM
@ Ratios-Skrip0S.eps 339 KB  PoskScript 10/2902003 11:10 AM
@ Ratios-Skrip0&. eps 260 KB PoskScript 10/29/2003 11:10 AM
@ Ratios-Skrip07.eps 479 KE PoskScript 10/29/2003 11:10 AM
@ Ratios-Skrip08. eps 336 KB  PoskScript 10/29/2003 11:10 AM
Ratios-Skrip09.eps 305 KE PoskScript 10/29/2003 11:10 AM
Ratios-Skrip10.eps 385 KB  PoskScript 10/2902003 11:10 AM
@ Ratios-Skripll.eps 364 KB PoskScript 10/2902003 11:10 AM
@ Ratios-Stripl2.eps 450 KB  PoskScript 10/29/2003 11:10 AM
@ Ratios-Skripl3.eps 436 KB  PoskScript 10/29/2003 11:11 AM
@ Ratios-Skripl4.eps 305 KB PoskScript 10/29/2003 11:11 AM
Ratios-Skrip15.eps 479 KE  PoskScript 10292003 11:11 AM
@ Ratios-Skripl16.eps 440 KB  PoskScript 10/2902003 11:11 AM

The Ratios.dat file contains the PeakFinder settings so the analysis could be reproduced at alater
date:
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* % # End of File = % =

| o

| Line=0 [ Col=1 | AR=00:0 | Size=3 | Files=1 | Windows=1 0¥R |RA | 11:154M | '=20/032

The Ratios-Peaks.csv file contains the peak information for all chromosomes:
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The Multi-Row charts are saved as GIFs. Since Postscript was selected as the Single-Row Chart
option, a series of encapsulated postscript (.eps) files were created. These files can be opened in
Adobe Illustrator, scaled by ~20% (Transform | Scale | Uniform 20%), and aligned for a genomic

display:
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Aligning PeakFinder .eps Filesin Adobe Illustrator

File Edit ©bject Twpe Select Filker Effect Wiew wWindow Help

'E; Ratios-Strip01.eps @ 100% (RGB/Preview)

ol —2 o110 -
.“', '1 ! : F T -1 hr!r"_' '.‘n'.
: Wl i ) L

Alignment of the Postscript files worked much better than the Windows metafiles for publication
diagrams.

8 Troubleshooting
If the program crashes....

If the Peaks program isinterrupted, or if it crashes, it's possible that Excel is still loaded in
memory and that instance of Excel can interfere in running the program again, or in running
Excel directly. To fix such a problem, right click on the task bar and select "Task Manager".
Select any instance of EXCEL.EXE (as shown below) and press the End Process button.
Everything should work normally once al the extrainstances of Excel are stopped.
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=10l x|
File Options  Wiew Help
Applications  Processes | Performance I

Image Mame I PID | ZPL | CPU Time: | Mem Usage I ii

wnplayer exe 1680 uln} 0021 9,572k

launch3z. exe 1740 00 0:00:00 256 K

MSOFFICE.EXE 1776 00 0:00:01 1,612k

fppdis1.exe 1976 00 0:00:00 4,912 K

CTFMOM, EXE 2016 00 0:00;00 3,405 kK

SMTrav.exe 2112 oa 0:00:00 2,328 K

realsched. exe 2300 00 0:00:00 160 K

delphi3z. exe 2560 13 0:00:20 61,124 K

Chkadmin. exe 2564 00 0:00;00 2,576k

SMSMonEZ2, exe 2612 00 0:00:00 02K

EXCEL.EXE 00001 13,900 k.

Directcd. exe palatata oo ;0000 5,720k

FaxiZtrl, exe 2780 uln} ;0000 5,520 K

PecMTMon. exe 2816 oa 0:00:00 3,956 K

IEXFLORE.EXE 2820 00 0:00:00 12,924 k

SMSARMIZ. exe 2524 00 0:00:02 220K

explorer.exe 2868 uln} 0:01:07 ==Y

Drwlsnr.exe 2872 oa 0:00:00 2,320 K I

kaskmgr . exe 2960 oo 0:00:00 3,388 K ;]
End Process |

|F‘r|:u:esses: 53

|CPU Usage: 18%

|Mem sage: 234552k [ 1276316k

4

If you encounter other problems, contact PeakFinder's author, Earl Glynn, at
efg@stowers—institute.org
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