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Sequence Comparison Progranms

BESTFIT

GAP

COMPARE-DOTPLOT

WORDSEARCH
-SEGMENT

CONSENSUS

FITCONSENSUS

Mapping

MAP

MAPSORT
MAPPLOT
FIND
PEPTIDEMAP
PEPTIDESORT

pakes optimal alignments by method of Smith/Waterman
makes optimal alignments by method of Needleman/Wunsch
makes a dot plot by method of Maizel/Lenk

makes rapid sequence comparisons (for data base searching)
creates a consensus table from pre-aligned sequences
finds sequences similar to a know consensus sequence

displays restriction sites and possible tramslations
tabulates maps sorted by fragment position and size
show restriction maps graphically

finds short sequence patterns in sequences

show patterns of proteolytic cleavage

tabulates data on peptides from proteolytic cleavage

Nucleic Acids Secondary Structure

STENLOOP
COMPARE-DOTPLOT

finds possible stem (inverted repeat) and loop structure
makes a dot plot by method of Maizel/Lenk

Protein Secondary Structure

PEPPLOT

plots measures of protein secondary structure

Pattern Recognition and Composition Analysis

TESTCODE
CODONPREFERENCE

FRANES
STATPLOT
COMPOSITION
FINGERPRINT
REPEAT
CODONFREQUENCY
CORRESPOND

TERMINATOR

finds possible coding regions by plotting the “TestCode”
statistic of Fickett

plots the similarity between the codon choices in each
reading frame and a codon frequency table

plots positions of rare codons and open reading frames
plots the frequencies of any pattern in a DNA sequence
measures composition and di and trinucleotide frequencies
shows labelled fragments expected for an RNA fingerprint
finds direct repeats

tabulates codon frequencies

finds similar patterns of codon choice by comparing codon
frequency tables

uses method of Trifonov to find prokaryotic terminators

Sequence Manipulation

SEQED

ASSENBLE
REFORNAT
FROMEMBL

screen-oriented sequence editor for entering, editing and
checking sequences

joins sequences together

converts a sequence file from one format to another
converts a file from EMBL format to UWGCG format



FROMGENBANK
FROMSTADEN
TOSTADEN

Sequence Conversion

BACKTRANSLATE
TRANSLATE
REVERSE
SHUFFLE
SIMPLIFY

converts a file from GenBank format to UWGCG format
converts a file from STADEN format to UWGCG format
converts a file from UWGCG format to STADEN format

translates a peptide into a nucleotide sequence
translates a nucleotide into a peptide sequence
reverses and/or complements a sequence

randomizes a sequence while maintaining its composition
makes a simplification scheme for peptide sequence
comparisons

Printing and Publication

PUBLISH
POSTER

OVERPRINT

Database Search

STRINGS
NAMES
SHOWF ILES
FETCH

arranges sequences for publication

arranges text on figures for publication or for poster
sessions

prints sequence figures using a daisy wheel printer

finds files by character string (key word)
finds files by names

writes a documented “file of file names”
copies UWGCG data file(s) into your directory
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Database Management and Simple Analysis Program

SEQMAN
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Sequence database manipulation program

get entries from library

scan contents (identifiers and definition) of library
find entries by matching pattern search in definition
list entries by searching identifiers

identify corresponding entries in two databases
print sequence

print reverse complement

translate to amino acids

difference of two sequences

count residue or codon frequency

locate open reading frames

annotate sequence

search sequence pattern in sequence or library
convert to the library (UWGCG) format

define special genetic code

set output line width

read help files

join lines of two files

convert to upper-case letters

convert to lower-case letters

type and format lines

directory (similar to the DCL command)
temporarily return to the DCL level

escape from SEQMAN

Sequence Homology Search Programs

SEQH
SEQF
SEQL
SEQA
SEQHP
SEQDP
SEQFP
SEQFT

local homology in nucleic acid sequences (complete version)
local homology in nucleic acid sequences (rapid version)
locally stable socondary structure in nucleic acid

global homology alignment of two sequences

local homology in protein sequences (complete version)
significance of homology in protein sequences

local homology in protein sequences (rapid version)

local homology in translated protein sequences

Protein Structure/Function Prediction Programs

STRALI
CHOFAS
DELPHI
DSSP
ANNOT
HPLOT
HCOMP
WUKAB
ALOM

secondary structure prediction by homology alignment
secondary strucuture prediction by Chou-Fasman’s method
Garnier’s program for secondary structure prediction
Kabsch-Sander’s program for secondary structure assigmment
annotation of secondary structure in the Protein Data Bank
distribution of hydrophobic and charged amino acids
comparison of hydrophobicity profiles in two proteins
Wu-Kabat plot of amino acid variability

prediction of membrane proteins and transmembrane segments
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software software
' TOSTADEN cvs ?
UWGCG 1 STADEN |———» IDEAS
format |«—{format [ «—— format

FROMSTADEN Pr
‘ ‘ API~ A
] cvs

FROMGENBANK , FROMEMBL , (FROMNBRF)

library format

GenBank | EMBL | NBRF

LT ALY — get
N

Database

Genbank | EMBL | NBRF

toEntkTe. "get”, "cvs” "pri2IDEAS/SEQMAN®H
DHawy FEFH L. "TOSTADEN”, "FRONSTADEN”, "FROMGENBANK” , "FROMEMBL ",
"FROMNBRF"IZUWG C GO 7Tu /I L2 EkbT,

getaeyF (IDEAS/SEQMAN) ffwnwE
genbank

%get embl sequencelD >outputfile
nbrf
genbank

%get embl <listfile >outputfile
nbrf

cvsavyF (IDEAS/SEQMAN) mfFnl
%Ycvs inputfile >outputfile

pravwy>pPF (IDEAS/SEQMAN) offwnwk
%pr inputfile >outputfile



-~

: ank DNAF—F~x—2 I ) LERREFEZRNLEL. UWGCGLED
"MAP (W THRERDOYIREBERT 5.

nigvmss nag genbgnkl“&l ................ o e s s s 6 s s 6 s s e s s » 1
Nucleic Acid Query System V3/2.4

NAQ> find e. coli heat shock[CR]  + ¢ ¢ » ¢ o o v o v v v 0 o o s o 0 0 0 o s 0 v v 2
ECOC625 E.coli heat-inducible promoter for operon encoding heat shock

protein C62.5
ECODNAK E.coli dnaK gene encoding the heat shock 70 protein
ECOHTPR E. coli htpR (heat shock regulatory) gene, complete cds
ECOHTPRR E.coli htpR gene coding for heat shock regulatory protein F33.4 and
livJ) gene promoter
M12565 E. coli K12 dnaJ+ gene encoding a heat shock protein
5 entries found

NAQ> QUItICRL + + * = = » & o ® o + o o o o o o 4 o 0 s e a e e e e e e e 3
nigvms$ ideas seqman[CR]  + + + & & o o o o o o o b s b b e e e e e e e s e e e e s 4
% get genbank ecohtpr >ecohtpr.[CRl + + » » * o o o o o o o o o o o o o 4 04 e e 5
% type eCORtPI, [CRL » » + = = = » » o o o o s s 4 o v b o u e e e e e e e e 6
LOCUs ECOHTPR 1060 bp ds-DNA entered 07/01/85

DEFINITION E. coli htpR (heat shock regulatory) gene, complete cds.
ACCESSION  K02177
KEYWORDS heat shock protein.

% endlcgl ...................................... 7
nigvmss u“ggglcgl .................................. 8

Welcome to the
University of Wisconsin Genetics Computer Group
Version 3.0, June 1985
Help is available with the command $ GenHelp

nigvmss frgmgenbanklcgl ............................... 9
Reformat what GenBank data file? ecohtpr.fCR] » » « + + » » ¢ o v o v v v v v o+ 10

ecohtpr. 1060 bp.
reformatted: ecohtpr.
total files: 1
total bases: 1060

nigvms$ type ecohtpr.[CR] + » ¢ ¢ o o ¢ o o o o o v s s 0 0 b e s e e e e e e e e 11

locus ecohtpr 1060 bp ds-dna entered 07/01/85

definition e. coli htpr (heat shock regulatory) gene, complete cds.
accession k02177
keywords heat shock protein.
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5.

. UWGCGhER2EETS. (BWc—EnA LK)

. GenBank7x—2v 25 UWGCG7a—"v

T 57-HFROMGENBANK MU HT.
Tr—2Y FERTE7 A NDERIEANT S,

BIrIC7r—=y P ERTCEELEILETYPEawF
THRET 5.
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MAP is a sequence display tool that shows the sequence and its complement
with the restriction map above and possible protein translations below.
Local data files: Enzyme.dat (enzyme names and recognition sites)
Command Line Switches

/SIX shows six-base cutters when enzyme name is "%
/0ONCe shows only enzymes that cut once in the chosen range
/LINear treats the sequence as linear (default)
/CIRcular treats the sequence as circular
/WIDth allows choice of number of characters per line
/MlSmatch allows mismatches in site search
/APPend appends the enzyme data file to MAP’s output
(Linear) MAP of what sequence ? ecohtpr.[CR] =+ + + « ¢ + ¢« + « I 13
Begin (% 1 %) 7 1[CRL =+ * * + s o » o o o s o o s o o v s s s .14
End (% 1060 %) 7 120[CR]  » =+ » » » = + o s o s s o s s o o s o s 15

Enter enzymes: Use a ™*” to get all, a "#” to get none
or enter the names individually, one per line, ending
the list with a blank line.
Enzyme(* * *); ¥[CRT = = » « o o o " s s s s s e s s s @ o 16

¥hat protein translations do you want:

a) frame 1 b) frame 2 c¢) frame 3

d) frame 4 e) frame 5 f) frame 6

t)hree forward frames s)ix frames o)pen frames only

n)o protein translation q)uit
Please select (capitalize for 3-letter) (* t #): 1o[CR] + + + « « + ¢ ¢ ¢ o o o &
What should I call the output file (% ecohtpr.map %) 7 term[CR] '+ + + ¢« ¢ + ¢ +»

e
00 3

MAP of: ecohtpr. check: 6042 from: 1 to: 120
13-JUN-88 11:33

WOXm—mI
(S I ol wnliie - 3

AAGCTTGCATTGAACTTGTGGATAAAATCACGGTCTGATAAAACAGTGAATGATAACCTC

] - P m———— s R T T fom———— + 60

TTCGAACGTAACTTGAACACCTATTTTAGTGCCAGACTATTTTGTCACTTACTATIGGAG

a KL AL NLWTII KSR RSDIE KTUVNTIDNIL
b S L H =* ¥ I TS
c A CIELVDI KTITUV=*
H E
| A I HH C CHT M
N L N HA OLNA B
L U P AE RALQ O
1 1 112 V11 2
//
GTTGCTCTTAAGCTCTGGCACAGTTGTTGCTACCACTGAAGCGCCAGAAGATATCGATTG
6] --——--—- tommm————— Fom tomm—————— Fomm— trm—————— + 120
CAACGAGAATTCGAGACCGTGTCAACAACGATGGTGACTTCGCGGTCTTCTATAGCTAAC
a VALK KLUWHSZ CCYH=»
b L LLSSGTVVY ATTE A APET DTITD *
¢ :

nigvms$
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nigvnss u"ggglugl ............................. s s e e o
Welcome to the
University of Wisconsin Genetics Computer Group
Version 3.0, June 1985
Help is available with the command $§ GenHelp

»

nigvmss §ggedI“R| ..................................
What sequence to edit ? iest.seq[CR] - « + ¢ » « « » SRR R Cer e e e e
SeqEd test.seq UWGCG
:igst §§g“encg|“R| .........................
: ICR1
MADKMQSLALAPVGGLDSIYRAANAWPMLSADEERALAEKL - e e e e R .
R ) I ) I | S | (P | S | I I....
0 10 20 30 40 50 60 70
l...... 1...... l...... 1...... 1...... I...... l...... l...... l...... l...... 1
0 10 20 30 40 50 60 70 80 90 100

M S 5 e 6 0 5 5 e 8 5 5 s S 5 o 5 5 5 & o s » s o oo s 8 5 o s s s s s s » s e

SeqEd test.seq UWGCG
:test sequence

HADKMQSLALAPVGGLDSYIRAANAWPHLSADEERALAEL ---------- N
MADKMQSLALAPVGGLDSYIRAANAWPNLSADEERALAEKLHYHGDLEAAKTLILSHLRVVHIARNYAGYGLPQ
B | | Y
0 10 20 30 40 50 60 70
l...... I...... l...... lo..... I...... le..... ) SR I...... l...... l...... 1

0 50 100 150 200 250 300 350 400 450 500

nigvmss t!Ee ‘test_seglcgl ® 5 o s 2 s s+ e s e s s e S & 5 s & s & s e o o+ . * o o o

test sequence
test.seq Length: 284 13-JUN-88 19:48 Check: 7288 ..
1 MADKMQSLAL APVGGLDSYI RAANAWPMLS ADEERALAEK LHYHGDLEAA
51 KILILSHLRF VVHIARNYAG YGLPQADLIQ EGNIGLMKAV RRFNPEVGVR
101 LVSFAVHWIK AEIHEYVLRN WRIVKVATTK AQRKLFFNLR KTKQRLGWFN
151 QDEVEMVARE LGVISKDVRE MESRMAAQDM TFDLSSDDDS DSQPMAPVLY
201 LQDKSSNFAD GIEDDNWEEQ AANRLTDAMQ GLDERSQDII RARWLDEDNK
251 STLQELADRY GVSAERVRQL EKNAMKKLRA AIEA
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[DEL] —XFHIB

:nl, n2del et elCR] n1EFH»5n2EH 3 CHIR

Lauay "I BIPT "check [CRI"EAAL, BAHE—
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 ANDBEN EENTED, BAEZEEANTE. —BLEZWVWH
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Mt "iBIU TR .
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TOSTADEN writes a UWGCG sequence file intec a file in the Staden/Sanger
format. If the file contains a nucleic acid sequence, the ambiguity codes
are translated as shown in Appendix III.

TOSTADEN of what UWGCG sequence ? test.seq[CR] » + + ¢ « « « LI + o 1
Begin (% 1 %) 7 L1[CR]L =+ « + ¢ * v o + o o v s o o o s T |

End (x 284 %) 2 284[CR] '+ » » o = & o + » s |

What should I call the output file (* test.sdn %) ? test.seq[CR] - - -+ + « = «» + - 1

nigvnss Ing Igst_seglCRl ............................. 1

MADKMQSLALAPVGGLDSY IRAANAWPMLSADEERAL AEKLHYHGDLEAA
KTL ILSHLRFVVHIARNYAGYGLPQADL IQEGN IGLMKAVRRFNPEVGVR
LVSFAVHWIKAEIHEYVLRNWRIVKVATTKAQRKL FFNLRKTKQRLGWFN
QDEVENVARELGVTSKDVREMESRNAAQDNTFDLSSDDDSDSQPMAPVLY
LQDKSSNFADG IEDDNWEEQAANRL TDAMQGLDERSQD I IRARWLDEDNK
STLQELADRYGVSAERVRQLEKNAMKKLRAAIEA

nigvms$ ideas [CR] I L T T T T S S S P 16

1 DEAS
Integrated Database and Extended Analysis System
for Nucleic Acids and Proteins
Dr. Minoru Kanehisa
Institute of Chemical Research
Kyoto University
0774-32-3111 ext. 2222

Enter "Menu” to see the description of programs.
Enter "Help” to access on-line documentation.

Options available:
SEQMAN FRAMIS SEQF SEQFN  SEQH SEQFP  SEQHP  SELECT GRAPH
SEQDP  SEQFT  SEQA SEQL SEQG STRALI CHOFAS DELPHI DSSP
ANNOT HPLOT HCOMP WUKAB ALIGN  ALOM
Symbol Manual Help Menu Exit
Option? seqman{CR] I T T T T R R R N B

% cvs test.seq >test.seqCR] + » » » ¢ ¢ ¢ ¢ o o v b o e e e e e e e s s s 00 18

% type test.seq[CR] s s s s s s s s s s s s s s e s s s s s s s s s s s e s o+ 19

; 284 residues

TEST.SEQ

MADKMQSLAL APVGGLDSYI RAANAWPMLS ADEERALAEK LHYHGDLEAA KTLILSHLRF
VVHIARNYAG YGLPQADLIQ EGNIGLMKAV RRFNPEVGVR LVSFAVHWIK AEIHEYVLRN
WRIVKVATTK AQRKLFFNLR KTKQRLGWFN QDEVEMVARE LGVISKDVRE MESRMAAQDM
TFDLSSDDDS DSQPMAPVLY LQDKSSNFAD GIEDDNWEEQ AANRLTDAMQ GLDERSQDII
RARWLDEDNK STLQELADRY GVSAERVRQL EKNAMKKLRA AIEAl

% end“:Rl tttttttt L T T . T e e L T ) 2 O

Options available:
SEQMAN FRAMIS SEQF SEQFN  SEGH SEQFP  SEQHP  SELECT GRAPH
SEQDP  SEQFT  SEQA SEQL SEQG STRALI CHOFAS DELPHI DSSP
ANNOT HPLOT HCOMP WUKAB ALIGN ALOM
Symbol Manual Help Menu Exit
Option? segfplCR' ................................. 21

IDEAS Sequence Analysis System -- Protein Database Search
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UWGCG74—2v P05 STADEN7 x—=v | (hH
73—y }) CEBRTE-HTOSTADEN®RMPUH T,

ERTETTANDERIEANTS.
T—50 ) 2i8ET 5.

T—40¥b) 2RET 5.

ERBEDOT— 7 2BMT 27 7 A NVDERIZANT 3.

7A=Y PERTCETWVWLEIELETYPEaw Y F RS
5.

IDEAS%MUHT.

IDEASHOFDHDSEQMANEMULYT.
CVSawryPFizs&)dll74—<v PD"TEST. SEQ”
*IDEAS7xr—=y FERTE. TBRBOT—%IL
"TEST. SEQ"MEHIT7 A NMCHEEXHT.

TA—=22 PERTETWEZIEE2TYPEa~- Y FOREET
5.

SEQMAN2LHKIFIS.

RERD—HRETLIZDIDEASHOFNSEQFP (M
VY.



Inputfile:teslsgglml ® o o 8 6 o 5 e 5 s s s 6 e 8 s s s . ..-o--.-...zz
Library file ([CR] for NBRF database) [CR] « + =+ + + ¢ « » « & R I I 23
Output file (ICR] for your terminal) test.dat[CR] + + « » - - R A 24
Cbange para'eters? (Y/N/H) !“:RI .................... ss s s s . 25
Enter MAXD,KTPL,NW,LWID,DEL,BIAS (Use / to keep default values)
=70/ICR] » + = o ¢ o o o o o o s o 4 w0 0w e S e e e e s e e e e e e e e e 286
Parameters are:
MAXD = -70 KTPL = 2 N¥ = 10 LWID = 80
DEL = 8 BIAS= 0
Sequence or END: Iggt_sgglcgl o o o 8 6 s o 6 s 5 6 8 s e e s s s s 8 s s s s s e » 217
Start,End ([CR] for entire sequence) [CRI  + + » ¢ ¢ ¢ ¢ ¢ ¢ o o v o o o v o o o o o 28
Do you want to submit a batch job? (Y/N) YICR]T » « + ¢ o ¢ ¢ o ¢ o o s s o 0 o o o 29
%k File SEQFP.CON created
FORTRAN STOP
Batch queue? [SYS$BATICH]
Job SEQFP (queue SYS$BATCH, entry 702) started on SYS$BATCH
Options available:
SEQMAN FRAMIS SEQF SEQFN  SEGQH SEQFP SEQHP SELECT GRAPH
SEQDP SEQFT SEQA SEQL SEQG STRALI CHOFAS DELPHI DSSP
ANNOT HPLOT HCOMP WUKAB ALIGN  ALOM
Symbol Manual Help Menu Exit
Optign? ex]Ingl .................................. 30
nigvass type test dgt":gl e s s s s e b s s s s s s s s s s e s s s s s s s s s s s 31
QUERY SEQUENCE TEST.SEQ FROM 1 T0 284 TOTAL 284
>RNECS 613 amino acids 0 1 13 18 H
DNA-directed RNA polymerase (EC 2.7.7.6) sigma chain - Escherichia coli T+
10 20 30 40 50 60 70

ADKMQSLALAPVGGLDSYIRAANAWPMLSADEERALAEKLHY-HGDLE-AAKTL ILSHLRFVVHIARNYAGYGLPQADL I

SEKLHDVSEEVHRALQKLQQIEEE- TGLT IEQVKD INRRMS IGEAKARRAKKENVEANLRLVISIAKKY TNRGLQFLDL I
330 340 350 360 370 380 390 400
90 100 110 120 130 140 150

ooooooooooo
-----------

410 420 430 440 450 460 470 480
160 170 180 130 200 210 220 230
ARELGVTSKDVRENESRMAAQDM TFDL SSDDDSDSQPMAPVL YLQDKSSNFADGIEDDNWEEQAANRL TDAMQGLDERSQ

ERML-MPEDKIRKVL-KIAKEPISMETPIGDDEDSH-LGD--F IEDTTLELPLDSATTE-SLRAATH--DVLAGL TAREA
490 500 510 520 530 540 550
240 250 260 270
DIIRARW-LDEDNKSTLQELADRYGVSAERVRQLEKNAMKKLR
KVLRMRFGIDMNTDYTLEEVGKQFDVTRERIRQIEAKALRKLR
560 570 580 590

HOMOLOGY SCORE
PERCENT NATCH

-312 ( -161 )
25.1%  ( 717/ 283)

THE BEST HONOLOGY SCORE (UNCORRECTED) -1355 WAS FOUND IN:
RGECH

nigvms$
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