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% 1 % Unix/Linux BER SN

1.1 SCHHTH FARR
mkdir dirname ~ FAZ T Hk. HRCH P ARBEE—ANAELEMN Ha P @ ar 1 Hak
mkdir data FE 2T H sk ML H 5% data
mkdir /ust/data 7 /usr/ H 5% T A1 Hx data, MG /usr H s b0 CAAFAE -
rmdir dimame  MIBRAFH%,  H sk B QA SO B H S0 TE B .

pwd Bor T H R H 5%
cd dirname Pl H 5% .
od . "R T H K
cod .. "R BB H %
cd/ WA Y E
cd ~ " FoRAE T H (PSS TR H 3X)

cd /ust/bin - YJ#F/usr/bin Hx T
s WEXMER, KEREANREIES. 1s BE X "list", ek 5—A 3 et i —
MR R R K. 1s fATMSEIRE, BATKEA——FIH, KR4 RIS,
HBHT LR AT

Is  AIEMER, Son H g H s Sofk.

Is [file] EoRFEEMISCAE. W: % ls /home2/X11RS

Is—a  WIRFTEISCHERNE 5%, I SH A IR SRR H SRS Bos ik, BIEL
TESkSCAE, n tesh IHIBAY toshres WTARIRATEES G X ARRIE, WA ESH -a

Is -1 EANSHAREMH 1s M long kg, FTRLE REE 26 B, AFE TR

i Kby e IS, W

Is -1 filel
-rwx--x--X | soft bgi Aug 8 05:08 filel

BRI E N, linux FICHR =ANENE: R, AT w, THRAT x
B NPT RS2 H SR (d) BRSO () B A2 ) ST (-) 5
5 2-4 PP rwx” RN ISR T soft X SCAF filel HIASUR 7RI EE L RIS L AT AT
5557 TAP X" ORI AL bei WIS filel FIAURI . “REE. ANAT
e AT
55 8-10 FAF - FoR HA T o0 SCPF filel BOBURIA AT EE. AWTE L ANATHAT
BRI SN ARG SCEIN O 1, n SRR H S R A SO B
S = AR BB S AT
VUSRS PTAT 5 P X 2



% 1 % Unix/Linux #1E 25N 4 2

FHANEARIAERA, T byte FoR
SENFIR AR AT IIAE 2 H 3]
FEHNFRIR AT H X AR
Is—t L3S0 E SN TRIHE P SO
Is—F  AESCOFRTIN ESRREAR IR AR Foo, JUFEA O™/, R g AT 3Crk, e
JETTE, AR, WA @

more [file] IR, B SR, o R UL, [P OAE—AT, N 9/Q/:q/:Q/ZZ
AT HERTIR H more AT 4
less [file] FEARA] more A4, T LM FH 7 1) B R SR Bl A

less =S 7141 7R
less —help 7 T4 i B SCAY
cat [file] R/nXIFNE, FrE NAERIER.
cat-n [file] {EERHAERIN EATS
cp  FEUISCAE, WTLUKE SO DU sy — AN SCf, BORHE LRSS — AN H kb o il DU ATE A5 DL
HA W—HFE T Sk
cp filel file2 5 filel $% UL file2
cp /ust/file2 ./ H¥ffusr H g TS file2 #3477 Hx T
cp—i P A IR A4 RRSCAR RS i)
cp—R  BLAFEIL, EIEE UUNCRE AT H kIR I
cp —-help ¥ i dr A VR4 HIE B
mv L H R SOt 4
mv filel file2 H filel 4N file2
mv filename dirname/ KB ERE - HE T
mv —help £ a2 TR FHAE B
rm R SCPREL H 3%
rm filel file2 file3 ....
rm * PR T H %R T SpE
rm—f SRRSO, BRI, NG AT AT AR
rm—i  ERSCPEZ AT S IR R IR, ym fRR N
m-r  BEECEINER, BRESMER H X 1 H %
rm —help £ [5 iy 2 TG Al A5 R
chmod  FH LRk H AR
chmod —r file S ITAT IR, 0481 H 5% S A SCf.
chmod nnn file(s) n M 0 2] 7, BPRATAI. KRR Ao, HAb IR .



% 1 % Unix/Linux #1E 25N 4 3

0 TCAFATALRR
1 AT R
2 AR
4 AR
chmod a operator b file(s) a 8K u. 4l g B HHAh o, operator {XE+—=: BFRAIT K
Jia, b ARERRBRAEAL: ¢ Al w il's x [ HAT
chmod g+rw file SN SCAF4H A T 525 IR B
chmod o=rx file SEHSCCAFIIALIL, A H Al ] /= v] 32 nT AT
chown HHSCCIFEH S #, HOARFESIER.
chown UID:GID files
grep s IS, BRSO IT I IR AT HEANRIE AT
grep [-nv] match pattern filel file2 ....
-n T BIATEAT RN EAT 55
v AL E match pattern [ATHIH
In [-2%] [ECHFEE S [HAR SO H ] 482 FIAERER OB E o HE45 30T 23 P
%45 (hard 1ink) 5% 45 (symbolic link), M LS (1 REE—AN AT AT 228K, ik
A (77 T 7 A — AR I SO, 2SI N A A8 17 53— AN SO AL B . S, A7 A [R]
— ARG, MHGELEEI AT ISR RSO RGeS HnTT
-b  WER, A HER S T
—d B-F g H SRR
—s  ONUESCAF RIS, M ARRER.
—f SRATEESE SO H SR IER:, ARSI B H SR AR .
- BRSO E e
split [OPTION] [INPUT [PREFIX]] #§ — A 3C A 7r % # A, fv i M X PREFIXaa,
PREFIXab«++++* PREFIX ERAH x.
~b, ——bytes=SIZE SIZE {H A% Hth R LM AN, B4 byteo SIZE AIMIAFAL: b AR
#* 512, k LR 1K, m fR&E 1 Meg.
-1 NUMBER  NUMBER by ff— % th SCPFIAT 4L
cut BRI BL.
—¢ mn FRBRE AT n ANFICEE n AFIT.
—f mn FRERE m N 0 k2 (A tab 43k
—d” BRRE RERE X BRAF CRASAE), BRIAK tab H#, FI-f BCA .
sort fr A RGN ST R BATEATHE 7, BRUH DUBEAT 2 OGBR7-4% ASCTT A5 M- dEA T
J¥o



% 1 % Unix/Linux #1E 2SN 4 4

—u XA AT R B AT
R UNEE SN PNEE ST EE
O/ SUIAL Ik ISP N
uniq AEFESCPERE S AT
-d HB/REHIT.
—u HBRF ARG &AT.
find M, FEAHE find [#642] (S8, WLMEM find - help BEVEAIUL .
find bin/ -name run.sh #x#k bin H3 N4 7K run. sh {31
—amin n ERRGEPEIG n 5B R RSO
—atime n BRGNP IERJE n KYj ] ) SCAF
—cmin n AR RGP EIG n B SRR AR SO
—ctime n AHRRGTIERIG n R SCRRA 1 HF
—empty AR RG T AMSCHE, B A RSO R
we AT HIRGE T4 U P 1 8L L AT
—c Geik T ATEL
-1 GLilAT 4.
WL
du [options] [file or dir]ZEit 3k
=s A SCAE RN A
-k LA kbytes 4 HLA7 i
awk X SCHFREATAS EARHUAEAL 2], BEARIA N awk (BEARID SO
$ awk ’ { print }’ /etc/passwd Bty &t /ete/passwd XN FF . /etc/passwd AN
SO AEFE S TR LHRIS AL & B, X — s BT ¢ EE.
$ awk -F:”:” 7 { print $1 }* /Jetc/passwd fliff] -F @®IORIEE 77 1N TFBOIRAT
FTEN AR RN S T R — A7 P IR B — AN B
1.2 45 HfREYE
gzip (gunzip) Fdi (R4 SO, AR 408 gz (R4 ST
gzip —d file R4S
gzip—ffile WA EAEW SRS, TSR &
gzip —h BRIt A E B
zip W41
unzip  RHAESCHE, dr S TR 0. 2ip i H 4 SO
-t RN 4R R 22 ST
-d RGO E] exdir



% 1 % Unix/Linux #4125 N4 5

tar FIEZANMFE AN EARERZ
tar —f  bin.tar /ust/bin  Kf/usr/bin H 3 NG AT ALK bin.tar
tar —xf  bintar 2 bin.tar £ Py 30
tar —tvf  bintar 5 bin WHEM SR, FEAM RS
tar —help {7~ b 4 19 Bh 5 5
compress JEAE A, R4S SCAES I E—A 2 RS LA R 4 I SO pE, mr BUA
uncompress fift 48T H 25— d fif Hs 4
1.3 JFE R HAth
man [fir 4] man S&F M (manual ) RCE . FHSRIEAE & A ) F—ir & 1 B AR(E 45 )
Ctrl+f  BOFMEEE JEHl— 1T
Ctrl+b 5 b FHEI— 1T
Ctrl+c 5% q BT
HE ), AR A 0 4 g B S
>file K 25 St B S file oy, W RSO EASAA AR, WRZ SO 54T 1 P9 252 1 I
>>file K45 Akt BI04 file b, AR SCAAEAE, B INAEJSOSCPE S T, SO N
B IR
IR, e g Rt
su  HEHECHHAA P, BRIAH su B root, SHLRHA T P IS
su—user SCSC HADH P IR OB AR T R
passwd SEECH PR, PRI IS, JFE BT AT LU A
top RIS WoRHEREBNA, HEN top dr 4 Ja vl LUEH an R LA fr S AT R AE
e Whon 3 B fE &
q: EIFIka 4
so SUBTEE, REJLMPEE Ok, R R B T A S
n: SRR IS AT LA
ir ANESEMNE (idle) SEH (zombie) MIATHE
us B REE PR, 47 S BRI H T RS,
history AP Ayl
history number  WoRFTTH LA 4

history —c T A& TRl g

history —h GRS dsx, ANERaSas . MEEE R
History —r I Bon A s adsk, BDMEGE I — A A IT LR R

ps Wor T ISR AR SR
ps—e  FUHPTAT A BORERE



2% 1 3 Unix/Linux #4E RGN 6

ps—u[user] FIH 7 user FIHERE
ps —f 43 TEAN 5%
kill Afsidt—ukfe
kill [-signal] pid signal 24 0 % 31 %, AT LIURHREE 7478 o Wiy 9 AL KILL,
AL — R R IRR T
kill -1 % signal ACRHIER . FWHIK signal 45 HUP. STOP. CONT %%.

1.4 FREB L

Bl KRN =7 2
1. Telnet B[l KB, A7 ERe RS
B T a2 XU HE (windows REFTUH->TFAR->I181T->emd) , HIAZLHFE FHL IP, 1744 telnet
192.168.1.120

e Cz\WIRDOWS\ systen32\cad. exe

C-“Documentsz and Settings“conglj.BGI>telnet 192.168_1.128

& 1-1 telnet ZE[E XM, WwE1T
B BN, RESWREANH 44

= Telnet 192.168.1.120

AR Uersion 5
{C> Copyrights by IBM and by others 1982, 2086.
login: _

1-2 telnet EFEKEWN, WANERZ
B, WP AAAE, RN S .

= Telnet 192.168.1.120

Al Uersion 5

CC» Copyrights by IBM and by others 1982, 2008,
login:= conglj

conglj's Password:

1-3 telnet E[EKENL, HMANZD
FVULD, RN ER, e



% 1 % Unix/Linux #1ERGNH 7

Telnet 192. 168.1.120

WHelcome to AIX Version 5.1t

Ead
Ead
Ead
Ead
Ead
Ead
Ead
-
Ead

Pleaze zee the README file in Ausyr~lpprbos for information pertinent to
this release of the AI¥ Operating System.

ok ok K oK K ok % ¥

Last wnzuccessful login: Thu Dec 22 B8:-26:58 CST 20085 on 192_168_ 4 137 @ from 19

2.168.4.137:0

Last login: Twe Jan 38 18:8%2:21 CS8T 2887 on ssh from 192.168.4.137

congljB69B8a spublic/home congljs

1-4 telnet Z [ KB, EFHIN

2. SSH &REARMNL, FTERAMHE, W MM AEE: SecureCRT, %%, FIHILL SecureCRT 4]

YHiR SSh & il KA

= LX)
— sy
o B R e=& D ¥
— ad|
Quick Connect
Protocal: |55H2 i
Hostname: ‘ 192, 185. 1. 120 ‘ ﬁ)\m}ﬁ%
Port 2z Firewall |Fone »
Username: conglj |
Anthentication
WiFazzword ~ J
[W]PublicKey
[l atbinrd Taferhpiive )| J
I:‘Sho! quick comnnect on star Sage seszion
Dﬂpen in a tab
[ Conmect ] | Cancel
v
-;Ready 3, 1 32 Rows, 115 Cols ¥T100 Hm

1-5 SSH & B KELH



%% 1 % Unix/Linux #1ERZENH 8

HEEAE R G EHY 2
|| | 192.168.1. 120
1 ~
Enter Secure Shell Password
congl jB192. 168, 1. 120 requires a
password. Flease enter a password now.
Uzername: .C01'l§1_1:
Fassword: HAEAA A |
BWARPED
v
.Ready 49, 1 32 Rows, 116 Cols ¥T100 m
1-6
3. X-Win Xl KL

E-¥in32

#®ah
FephE)
B
A

Rezet

E=Ei R ALt+F4

Sezzions

Show Mezzage
Confi

Page Setup. ..

Copy ¥ Selection

Copy

Help

X-—¥ini? Configuration

Security ] Color |
Sessions | Hindow | Tisplay | Input | Font




% 1 ¥ Unix/Linux #1ERENH 9

Security |

Connect Nethod

Flease =zelect the method by which wou want to

comnect with the serwer, then click on “"Hext”.

Connect Method

rzh
rexen

Cancel

FbE)
- BME@
wn Al

Reset

xH©

ALt+F4

Sessions

Show Hessage
f-Config
Bage Setup

Security | Color | Other
Sessions | findow | Display | Input
Copy ¥ Selecti
Copx.

Connect Nethod

Flease select the method by which you want te
cormect with the server, then click on “Hext”

Comnect Method

Session name

rsh
XDNCE Mode Query - rexec
5. S A TEEE 3T
Host mame [ B2 A TPib i
/ savell B

XIDECP Session

Hext > I

Cancel Help b

Session name  [120

Session Flags

KOMCE Mode
[~ huto Restart[

Host name

Guery hd

[192.188. 1. 120

Defanlt hd

[~ Launch New Window [~ Show M

Cancel

Session Flags

[ Auto Star [ Auto Restart|”

Default hd

[” Launch Hew Window [” Show Messages

Save | Cemcel | Help

& 1- 10



% 1 ¥ Unix/Linux #4/E RGN 10

#zh )
FoA @)
- B
O &E&:4

Rezet
X EHE ALtiF4

Show Mezzage
iConfig

Page Setup. ..
Copy X Selection
Copy

Hel.

120 — E-Win32

Helcone to 690a

Please enter your user nane

Start Over Dptions

& 1-12
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120 — X-Win32

Helcone to 690a

Please enter your user namne

Start Over Options

< 3
& 1-13

120/ - X-¥in32

Helcone congl j

Please enter your password

Start Over Options

< B .
1-14

R, BEAE R R LR E S AR TSR AT AN R 0 S D



% 1 % Unix/Linux BEERGNH 12

120 — E-Win32

{| Hindow Edit Options

— T — . A ] i

1.5 M22de N
1. JG% M. rpm B AE. RPM 2 F%J& Red Hat Package Manager (Red Hat fU/&BEZ%).;
Rpm M) 2235 FEAR A4 4. rpm —ivh [software]. rpm

RPM iy & 12 S 4L

-1 LA

-t M2, AL

D BoRNHEHEE .

—f ZWATATE %



% 1 % Unix/Linux B1ERZEN A 13

-U e,

—v KT IR d
A
rpm —e K4

H A7 RPM A PIFE, — Rl Cad gafidf (1386. rpm), —FE R&4miLMK (sre. rpm),
AR AR AL, FEEIe T4 rpm —rebuild Filename. src. rpm, XN ARG HL—
AP Filename. rpm, 7£/usr/src/redflag/RPMS/FH3 R, — it 1386, JLAAMS AN Linux
RATIRAAG Ko RIGHAT FHEIACASENTT: rpm —ivh /usr/src/regflag/RPMS/i386/Filename. rpm
2. JA%N. tar. gz tar.Z. tar.bz2 5. tgz M linux/Unix REHTELH tar FTE MRS
. EREMRIEE, AR AR dr S AR,

KM A

. g7 gunzip

.z uncompress

. z1ip unzip

. bz2 bunzip2

BENM# 45 H 5%, £37% README/INSTALL, fIURAT BRI, 22eni e, oA el .

AN TERAT 2 AR AT o — BRSO R F

. /configure i &
make i ] make w4347 40 PR
make —f file  $57E file LA MRIAR M. WIRBEH"-MSH, WRSEKEHINYITHRX T4

i makefile 5 44 4 Makefile (130 Jy ik Soft.
make install 2RI PATRET
make clean I3 2 2 I 7 £ F s B S
HZ A AE: H#make uninstall
A B (R A AT 20 128 22252 i T LA make uninstall dr4-H%0. W ARIRMEIIRE, W%k
PRI EN L2 T S B -

%2 FE BHEREARLE
2. 1 MFRENH

2. 2 IE&E#4L Phred

&4

Phred 7& phred\phrap #MH LI —34), phred\phrap BAFE AL ER S 00 T YR %
BElf) Phil Green Ml Brent Ewing JFA, FEHT2AAREMINGS). Phred DhRER NI T H 2
AR T, 25 AN RS R T AR . AR PA S 45 AR i SCF, phred REREIN



®2Em HErIEAL R 14

B =R e S, scr, aBT MITSEAAFERT Esp A5 2K.
BEFER I sl o AILHRFE A MR pe AR, Aal:
Q = -10 loglO( Pe )

T

WA W LA phrap B9ORT R OuE OROTE JE S SRR &, Mouh gE 8

http://www.phrap.org/consed/consed.html#howToGet
Y

g7

1. A% phred RS EIAH 1inux/unix & H RS 45;
2\ ﬁlﬂg}igﬁ'

gzip -d phred-dist-020425.c-acd.tar.gz
tar —-xvf phred-dist-020425.c-acd.tar

3« BEM LA A RSO

bash-2.05b$ 1s -1

total 4628

—rw-r—--r—- 1 bgi soft 6230 Jul 26 2002 DAEV.DOC
—rw-—r--r-- 1 bgi soft 7700 Jul 26 2002 INSTALL
—rWw-r--r—- 1 bgi soft 5632 Jul 26 2002 Makefile
—rw-r—--r—- 1 bgi soft 60946 Jul 26 2002 PHRED.DOC
—rw-r—--r-- 1 bgi soft 84528 Jul 26 2002 qualTableABI3700Prim.h
—rw-r--r—- 1 bgi soft 20834 Jul 26 2002 phred.h
—rw-r--r—- 1 bgi soft 6078 Jul 26 2002 phredData.h
—rw-r--r—- 1 bgi soft 4561 Jul 26 2002 trimPhred.c
—Irw-r--r-- 1 bgi soft 21581 Jul 26 2002 trimSeq.c
—rw-—r--r-- 1 bgi soft 3976 Jul 26 2002 logFile.c
—rw-r—--r—- 1 bgi soft 6987 Jul 26 2002 phred.c
—rw-r—--r-- 1 bgi soft 9445 Jul 26 2002 phredpar.dat

4. G BEIERR) T

TERT R ATHEN nake all

MY\ “make >& make.log”, SEHK phred [H4iiF.

MU “make daev” , SEMK phred FEFFELT daev FEFFHIS0 1%

Y oCG, AT O phred. daev # 3 /usr/local/genome/bin H 3 Ffl.

BRVIET e gmiRUEARIY, R am Rt B, IR AT BE 2 co gmiEds A 18, rTRIAX—TH] gec
i, ¥ Makefile LA co= cc UM co=gec B AT : make cC=gcc all
5. WEMEAE

N T RAJEAERI T8, TLME phrea iff PR A B BCEAE M 7 0d 3 H 5 NI . profile
Hl.pashrc 8. cshre SCAFHHE, HERCE SCHF I #4241 45 PHRED_PARAMETER FILE,
(ZLAE

1. C shell ,tcsh:

% setenv PHRED PARAMETER FILE /usr/local/PhredPar/phredpar.dat
2. sh,bash:

$ HRED PARAMETER FILE=/usr/local/PhredPar/phredpar.dat



52 T AL ALEE 15

$ export PHRED PARAMETER FILE
TR AR SRR AN ] 222 H S AN RMBOE S BB 8, ASBE IR X AN 5

phredpar.datj{##?ﬂ??:

# #

# phredpar.dat — phred parameter file: 9802806 #

# #

#  known chemistries: primer. terminator. unknown #

#  known dyes + rthodamine,. d-rhodamine. big—dye #

# energy—tranzfer. bodipy,. unknown #

#  known machines t ABI_373_377. MolDyn_MegaBACE. #

# ABI _Z700,. LI-COR_4000 #

# #

# Motesz: #

# 71} enclose the “dye primer” name in double guotes #

# and include spaces in the names, #

# {2y leave one or more spaces between the “duye primer” #

# and chemistry names. between the chemistry and #

# dys names. and between the dye and machine names, #

# t3) add entries between the “hegin chem_list” and #

# fend chem_list” lines, #

# #

EEE s B R LR IR R L e R R L PR

#

bhegin chem_list

"IPEE25AcE-21M1Z3" primer rhodamine ABI_Z73_377
"IPEEACE-21M133" primer rhodamine ABT_=73_377
"IPEXZ25AcEM1ERew 3" primer rhodamine ABI_373_377
"IPEXACEM13Rew 3" primer rhodamine ABI_373_377
"DyePrimeri-21m133" primer rhodamine ABI_Z73_377
"IyePrimertkS3" primer rhodamine ABI_=73_377
"IyePrimeriM1ZEF13" primer rhodamine ABI_373_377
"DyePrimeriSk3" primer rhodamine ABI_373_377
"DyePrimer£SPe:" primer rhodamine ABI_Z=73_Z77
"DyePrimertT 33" primer rhodamine ABI_=73_377
"IyePrimeriT 73" primer rhodamine ABI_=73_377
"IyePrimeri-21M1ELE:" primer rhodamine ABI_373_377
"DPSELREEHS " primer rhodamine ABI_Z73_3Z77
2- 1 phredpar.dat MHERA

A AT

" no matching string " unknown unknown unknown

end chem list
WRA W TG R, WS BB BCE N, R A
FATAL ERROR: PHRED PARAMETER FILE environment variable not set. type "phred -doc' for

more information

A

FEFIEAT i AT
phred -id <chromat-file-dir> -pd <phd-file-dir> [other options]
BN phred -help (-h) BFEHHIE R

bash-2.05b$ phred -help

parameter argument default description

-if <filename> none read input filenames from file

-id <dirname> none read input files from <dirname>
-zd <dirname> path uncompress program path

-zt <dirname> /usr/tmp uncompress temporary directory

-st <type> fasta sequence file type (fastalxbap)
-s none nofile write *.seqg sequence file(s)

-s <filename> nofile write <filename> sequence file

-sa <filename> none append sequence files to <filename>
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-sd <dirname> nofile write *.seq file(s) to <dirname>
-gt <type> fasta quality file type (fasta|xbap|mix)
-q none nofile write *.qual quality file(s)

-q <filename> nofile write <filename> quality file

-ga <filename> none append quality files to <filename>
-gd <dirname> nofile write *.qual file(s) to <dirname>
-gr <filename> nofile write quality report to <filename>
-p none nofile write *.phd.l file(s)

-p <filename> nofile write <filename> phd file

-pd <dirname> nofile write *.phd.l file(s) to <dirname>
-cv <version> 2 SCF format version (2 or 3)

-cp <precision> maxval SCF data precision in bytes (1 or 2)
-Cs none no scale always scale traces in SCF files
-C none nofile write * phred SCF file(s)

-c <filename> nofile write <filename> phred SCF file
-cd <dirname> nofile write * SCF file(s) to <dirname>
-d none nofile write *.poly poly file(s)

-d <filename> nofile write <filename> poly file

-dd <dirname> nofile write *.poly file(s) to <dirname>
-raw <seq name> NULL seq name written in output files
-log nolog write phred.log file

-nocall none call disable basecalling

-trim <enzyme seqg> notrim enable auto trim

-trim alt <enzyme seq> notrim enable alternate auto trim

-trim cutoff <n> 0.05 trim alt error probability

-trim fasta none none trim FASTA bases and qual. values
-trim scf none none trim SCF bases and qual. values
-trim phd none none trim base call data in phd files
-trim out none none trim data in most output files
-nonorm none normalize disable trace normalization
-nosplit none none no compressed peak splitting
-nocmpqv none none no compressed peak quality values
-ceilqv <ceiling qv> none quality value ceiling value

-beg pred <point> none set peak prediction start point

-V <n> none verbose operation <n> = 1 to 63
-tags none not tags label common messages with tags

Y none none show version

-help none none help

-h none none help

—-doc none none show phred documentation

For the warning messages "unable to identify chemistry and dye' and "unknown chemistry
(...) in chromat ...' please read the phred documentation using the command “phred
—-doc'.

no input files specified

TN

DU PASC= A= e e P S A, m g s SCF, ABImodel 373 and 377 DNA sequencer chromatogram,

and MegaBACE ESD chromatograms files
i, Chromas — 10 AB-9. abl

File Edit Options Help

= V0|S| #| on | : .
Open Export| Prnt Find = Hext SEIITIIJIE damnal_l 205
Z0 30 40 a0 1] il an

CTCTGCTCOC TATTCCCAC TAAGCAATAGT TG GCAGAAT CAACALAAAALCALCCCC TTCTCCCC TCCCTACCTGGGGALC

Ml

& 2-2 IEE

i
B TR T
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chromat dir/10 A8-9.abl
chromat dir/11 A8-9 R.abl
chromat dir/15 A8-9.abl
chromat dir/21 A8-9.abl
chromat dir/22 A8-9.abl
chromat dir/23 A8-9.abl
Warn i
Chromat dir/10 A8-9.abl
unknown chemistry (KB 3730 POP7 BDTv3.mob) in chromat tmp/10 A8-9.abl add a line of
the form
"KB 3730 POP7 BDTv3.mob" <chemistry> <dye type> <machine type>
to the file phredpar.dat type “phred -doc' for more information

TP a5 SR 2 SO, RS aUnT DUZ FASTA #% X, th AT DL XBAP, PHD #%xUE SCF A% .

1. phd XXff, HTHE)S consed BEF %, 4T H<filename>.phd.1,
bash-2.05bS$ 1s -1 phd_dir/

total 44

-rw-r--r—- 1 bgi soft 3040 Dec 20 06:58 23 A8-9.abl.phd.l
—rw-r--r—- 1 bgi soft 6996 Dec 20 06:58 22 A8-9.abl.phd.1l
—rw-r--r—- 1 bgi soft 7013 Dec 20 06:58 21 A8-9.abl.phd.l
—rw-r--r-- 1 bgi soft 7026 Dec 20 06:58 15 A8-9.abl.phd.1l
—rw-r--r—- 1 bgi soft 6908 Dec 20 06:58 11 A8-9 R.abl.phd.1l
—rw-r--r—-- 1 bgi soft 7041 Dec 20 06:58 10 A8-9.abl.phd.l

2. Fasta MNMIALIR)F 515301t
FASTA SiERAT B & M5 R ORI D, AT I ks

a. FPAIARK

b. phred 3 H BB £k

c. JRHUTTURER 7 WS et ) sk £
d. MR AT AR

e. fIRH AR

>23 A8-9.abl 289 0 289 ABI
GCATGGGATTCCGATCAGGATGATCTTCAGAGACTGTCTCAGATTAGACT
CAAGAGCCCTCAGAGGTACTGTGACTTTTTATGGGGGTGGGGGTGGGGGG
TTATTGCCTTCTCTCCAGGATGAAGATGGGAAGAAGTTGTCCCATCCACT
CCCTCTCAGCGCACCCGGACACCTTTAGGTTTGCCCGGCGAGACGCGCCA
CCTGGTGGCTAGGGTGCGTGGCTAGGGGGACACCGGATCCCAGGACAGAC
CGTGTGCTGCGCCTGTCATGGCCTGGGGGGCAGCCCCGC

3. Fasta MY FRICAE P FISCAFAIRT B, - 45 YRR ) o)

>23 A8-9.abl 289 0 289 ABI

4444795887 771013 6667666 688 14
18 13 15 8 8 10 9 16 18 29 29 29 37 37 30 27 17 22
24 29 29 18 18 25 27 31 22 22 16 14 19 16 19 30 33
23 11 10 10 19 33 46 42 42 42 42 40 40 40 40 40 40

999111367888 91099771011 9779 9

910 911 11 11 8 8 9 10 78 8 9 910 10 9 8 9 8 10
10 20 10 11 9 9 14 12 14 11 11 11 11 11 11 9 9 8 7

11 9 12 13 10

ZH

TEAH I ZH8 3R S BT UGBS B\ phred —doc B

bash-2.05b$phred -doc

iy NI -
-id IS EHE S
IBAT IR

-nocall KA phred fgFE S HCAE A ABT B 38, ERIA KA phred
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-trim
-trim alt
-trim cutoff

-trim fasta
-trim scf
-trim phd

-trim out

T Lh e T
-st fasta
-s

-sd

-sa

-gt fasta

-gt xbap
-gt mix
-q

-qd
-qa
-qr

-c
-cd
-cp
-cv
-cs

-log
Miscellaneous
-h, -help

-doc

(ARl
Perform sequence trimming on the current sequence.
Set trimming error probability for the "-trim alt' option and the

trimming points written in the phd files. %ﬁt&ﬁio.os.
B85 N2 FASTA SO, FASTA VR BAT SR S F s B
(2N SN -2 VA RE DA N OO

EMIREA L BT BRAEAT B 5 A F) PHD SCA4:

FASTA. SCF. PHD [FJ#iitl, “-trim fasta', “-trim scf', -trim phd' S
g

it rasTa XME CERIAD
ST E 4 . seqn
P A SRR e H SR

Write a sequence output file in FASTA format with the name

Set the output quality file format to FASTA. (Default.) Trimming
options affect the FASTA file; see the Notes below for more
information.

Set the output quality file format to XBAP.

Set the output quality file format to FASTA.

Write quality output files with the names obtained by appending
".qual" to the names of the input files, and store them in the directory
where phred is running. This option is valid for FASTA format output
files only.

i 3 TR S, A AN SO NI A AL

%ﬁfﬂ".qual"ﬁﬁﬁ%jcy#, j???ﬁ%%fﬁﬂﬁ%q“

Write a quality output file in FASTA format with the name.

Write a histogram of the number of high quality bases per read. This
is meaning-ful when phred processes more than one read.

itk SCF 3CfF, BE A, B
fvtt SCF SCPF2IRFE Hax F

Store SCF trace data as 1 or 2 byte values.

Pl version2 B version3 BRSNS SCF SCfF, BRIAH 2.

Always scale traces before writing them to an SCF output file.
fai 4 PHD LA
Bty PHD SCAF 2%y € H %o

Write a data file that is used for detecting polymorphic bases.
Write polymorphism data files in directory.

Write 1in the header of the sequence output file and the quality output
file.

f%ﬁ?iéﬁf[ﬂﬁg"phred.log"o
BIRar AT A S

WK phred 3CRY .
5% phred fRA .

-V
TELRTE B SeRY . http://www.phrap.org/phredphrap/phred.html

DAEV f&j 4}

bash-2.05b$ daev -h

option argument default description

-cutoff <cutoff QV> 20 set high quality value cutoff

-phd hg none none print HQ base count for each file
-no_stats none none print only HQ base count for each file
-V none none show version

-help none none help

-h none none help

missing phd directory name

usage: daev <option(s)> <phd dirname>
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(use -h for help summary)
For example:
bash-2.05b$ daev -cutoff 20 phd dir

SR bR R

daev version: 0.020426.c
command line: ./daev -cutoff 20 phd dir
time: 061220:091443

High Quality (QV >= 20) Bases Per Read

num HQ base num read (%) rcum read (%)
50-99 1 (16.7) 6 (100.0) | XXXXXXXX
550-599 2 (33.3) 5 (83.3) [9:0:9:0:9:0:9:0:0:0.0:0.0:0.0:0.:0:4
600-649 3 (50.0) 3 (50.0) [19:9:9:9:0.0:9.0:9.0:0.0.9.0:9.0.9.0.9.0.9.0.0.0.0¢

mean number of high quality bases per read: 522.3

Trimmed Read Length Distribution

length num read (%) rcum read (%)

100-149 1 (16.7) 6 (100.0) | XXXXXXXX

550-599 1 (16.7) 5 (83.3) | XXXXXXXX

600-649 4 (66.7) 4 (66.7) [19:9:9:9.0:0.0:0.0:0.0:0.9:0.0:0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0:¢

mean number of 'trimmed bases' per read: 533.2
Quality Value Distribution

quality wval. num base (%) rcum base (%)

0-4 41 (1.1) 3690 (100.0) | X

5-9 256 (6.9) 3649 (98.9) | XXX
10-14 180 (4.9) 3393 (92.0) | XX
15-19 79 (2.1) 3213 (87.1) | X

20-24 56 (1.5) 3134 (84.9) | X

25-29 69 (1.9) 3078 (83.4) | X

30-34 89 (2.4) 3009 (81.5) | X

35-39 94 (2.5) 2920 (79.1) | X

40-44 434  (11.8) 2826 (76.6) | XXXXXX
45-49 227 (6.2) 2392 (64.8) | XXX
50-54 510 (13.8) 2165 (58.7) | XXXXXXX
55-59 1655 (44.9) 1655 (44.9) [9:9:0:9.0:0.0:0.0:0.0:0.:0:0.0.0.0.0.0.0.0.0.¢

Read Length Distribution

length num read (%) rcum read (%)

250-299 1 (16.7) 6 (100.0) | XXX XXXKXX

650-699 5 (83.3) 5 (83.3) | XXXXXXKXKXKKXKXKXKKKKKKKXKKKKXKKKKKKKK KKK

mean number of bases per read: 615.0

prin

SEH

U B SO 4 N TE WG4 s Phred\chromat_dir
%lIs -1 chromat_dir/
total 1228
-ITW-T--T-- 1 soft bgi 137332 Dec 20 06:43 23 A8-9.abl
-ITW-I--T-- 1 soft bgi 254559 Dec 20 06:43 22_A8-9.abl
-TW-T--1-- 1 soft bgi 185602 Dec 20 06:43 21 _A8-9.abl
-TW-T--T-- 1 soft bgi 254615 Dec 20 06:43 15 _A8-9.abl

-TW-I--T-- 1 soft bgi 184235 Dec 20 06:43 11_AS8-9 R.abl
-TW-T--T-- 1 soft bgi 185858 Dec 20 06:43 10_AS8-9.abl
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T SCPE H 5% phddir,  fiv4 % mkdir phd_dir
IE1T 142 (fF chromat_dir 2% H 3% Fig17): %phred -id chromat_dir —pd phd_dir -trim_cutoff 0.01
A& i 45 3 % 1s —1 phd_dir/

Is -1 phd_dir/

total 48

-TW-T--1-- 1 soft bgi 3040 Dec 20 06:58 23 A8-9.abl.phd.1
-TW-T--T-- 1 soft bgi 6996 Dec 20 06:58 22_A8-9.abl.phd.1
-TW-T--T-- 1 soft bgi 7013 Dec 20 06:58 21 _AS8-9.ab1.phd.1
-TW-T--T-- 1 soft bgi 7026 Dec 20 06:58 15_AS8-9.ab1.phd.1
-TW-T--1-- 1 soft bgi 6908 Dec 20 06:58 11_A8-9 R.abl.phd.1
-TW-T--T-- 1 soft bgi 7041 Dec 20 06:58 10_A8-9.abl.phd.1

%>

WY SATIUFE IR, VR FE P 4 R 17 5017
7% 3K

1. Ewing B, Green P: Basecalling of automated sequencer traces using phred. II. Error
probabilities. Genome Research 8:186-194 (1998).

2. Ewing B, Hillier L, Wendl M, Green P: Basecalling of automated sequencer traces
using phred. I. Accuracy assessment. Genome Research 8:175-185 (1998).

2. 3 Phd2Fasta

A

Phd2fasta J& phred\phrap BAEL T 57 phred\phrap AL AR IR 2R T A B
ARZEBE) Phil Green Ml Brent Ewing K, FEMH T#AREES). phd2fasta ¥ phred f74E
E(J phd Iﬁ:%?ﬁ%y) fasta T%EEEI‘H‘ZE%DE%I#, @ﬁ: crossmatch fl phrap %%F?}Eﬁﬁ °

L

B A R BLM phrap [ R R S HEOE . O JE I JE BE R ORI, WIS BE 9%

http://www.phrap.org/consed/consed.html#howToGet

Y

AR

1. A% phazfasta MIEAEELBIAHE 1inux/unix IBH RS 2%
2\ ﬁgggﬁﬁ'

gzip -d phd2fasta-acd-dist.tar.gz
tar -xvf phd2fasta-acd-dist.tar

3y PRI T

TEMRATHEN make, SIE5EH)T, FPRHATIM phazfasta HEIG—HIATHATIER H %,
W: /usr/local/genome/bin NI, V5 SCAFAL AT .

I PR TCHE R B

i

REFFIBAT AT AT :
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phd2fasta -id phd dir -os out.fas -og out.fas.qual
Ei%gﬁif\phdeastaE@Ei%iﬁ%i%:

no input files specified

no output file specified

A H W e T 74 phd2fasta -n 3R

» phodZfaszta —h
parameter argument.
-if FilenameX
—id Ldirname>
—im Filename
-i= nane

-0= “Filenamel
-0 filenamer
—ok “Filenamel
=) “Filenamex
-of ‘Filenamer
-mnask Lhyper
—halt nane
—verbose none

= noneE

-help none

—h (gl

—doc nane

no input files specified
no output. file specified

2- 3 phd2fasta M EIE A

AN

read input filenames from File
read input files from <dirnamer

filenames from file

read filenames from stdin
zequence output Filename
gquality output filename

haze position output file

maszk vector (types: vector

Sequencing

cloning

all?
read/process error

processing

default description

[glalgl=

(glalgl=

none read exclude

(glalgl=

nane

(glalgl=

nane

none write edit file

none write failure log

[glalgl=

none exit on file

none Dizplay some
information,

(glalgl= show version

none help

none help

none show documentation

VEREP KA A SCIE A Phrea 7 () pha SCIF:

bash-2.05b$

total 44

—rw-—r--r--—
-rw-r--r--
-rw-r—--r--
—rw-—r--r-—-
-rw-r—--r--
-rw-r—--r--

i

1s -1 phd dir/

bgi
bgi
bgi
bgi
bgi
bgi

e

soft
soft
soft
soft
soft
soft

3040
6996
7013
7026
6908
7041

Dec 20 06:58
Dec 20 06:58
Dec 20 06:58
Dec 20 06:58
Dec 20 06:58
Dec 20 06:58

23 A8-9.abl.phd.1
22 A8-9.abl.phd.1l
21 A8-9.abl.phd.1
15 A8-9.abl.phd.1
11 A8-9 R.abl.phd.l
10 A8-9.abl.phd.1

R FIsfT o hrAettt, 45 RN fasta A&HIFP U RTTR ST

F 3 SCA:

bash-2.05b$ more out.fas
>10 A8-9.abl CHROMAT FILE: 10 A8-9.abl PHD FILE: 10 A8-9.abl.phd.1 CHEM: unknown DYE:
unknown TIME: Wed Dec 20 06:58:47 2006
gtgctctggtctctgctcectttcecececctaagcaatagtaggcagaatcaac
aaaaacaaccccttctcecceccteccctacctggggaacagagccaatgagac
aggctcaggaacagggcaccagcacctgcactcaccattcaatctcttta

acagtctctgaagattcatcctctttccagaaacccaagcccatcttget
ctcctagaaacctttctataaaaaaaaaaaaan
>11 A8-9 R.abl CHROMAT FILE:
unknown TIME: Wed Dec 20 06:58:47 2006

unknown DYE:

11 A8-9 R.abl

PHD FILE: 11 A8-9 R.abl.phd.l CHEM:
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gggagaggcggagctctggtccttgtcatctaagectgtgtggattgatcyg
cctagaacctccctatctacccteccctacctggggaacagagccaatgag
aaaggctcaggaacagggcaccagcacctgcactcaccattcaatctett
tcaccctcaaacataaaggtgtcagcttctgctcttatgtecctcatcgga
agacagtctctgaagattcatcctctttccagaaacccaagcccatcttg
ctctccagaacccttcttaaa

TR LA

bash-2.05b$ more out.fas.qual

>10 A8-9.abl PHD FILE:
15 16 15 15 13 20 20 29 40 33 33 32 32 19 13 4 4 4
15 24 32 32 34 34 34 34 40 46 46 46 46 51 51 46 46

47 42 42 44 44 47 56 56 56 56 56 56 56 40 40 40 40

10 A8-9.abl.phd.1

17 23 18 14 11 8 9 8 12 4 0

>11 A8-9 R.abl PHD FILE: 11 . B
11 9 13 11 14 13 16 19 13 10 10 11 12 12 14 10 11 10

56 56 56 56 56 56 56 56 56 56 56 51
56 56 56 56 42 42 42 42 42 56 56 56
56 56 56 56 56 56 51 56 48 48 42 42

11 A8-9 R.abl.phd.1l

9 10 20 29 32 27 19 6 6 8 9 9

Y

VEH IS E00 B v] LB I8N phd2fasta —doc Br A

bash-2.05b$ phd2fasta -doc

Input Options

-id <directory name>

-if <file name>
-is

-ix <file name>
Output Options

-0s <file name>
-0gq <file name>
-ob <file name>
-oe <file name>
-of <file name>

Processing Options

-mask <type>
-halt

Misc
-verbose

-V

-h, -help
-doc

L4

PA_E—"% phred ") phd_dir B[4 d N, Y634 phred\phd_dir

1217 1T 4 phd2fasta —id phd_dir —os out.fas —oq out.fas.qual

BEHCH S (I SO S A S
BRHOCCAE SR AP I ST S A A
bR RS A S

BN IBAT ISR AR

i FASTA FRH S

K FAaSTA JRA IR B S

B A B A A R B S

4 phd SCH A gmiR AT B AREER] SC A
phd2fasta AR SCAEE N H &S

H < SR 51 i 2k

WA BRI RS AT R

IR B

7/~ phd2fasta MRA
WoRar TS HINE
SR TEGH RS B SR

SO A P8 ST out.fas FITEE SCA out.fas.qual.

% more out.fas

51 51 51 43 56
56 56 56 56 56
44 48 44 56 56

>10 A8-9.abl CHROMAT FILE: 10 A8-9.abl PHD FILE: 10 A8-9.abl.phd.1l CHEM: unknown DYE:
unknown TIME: Wed Dec 20 06:58:47 2006

gtgctctggtctctgctccttteccecctaagcaatagtaggcagaatcaac
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aaaaacaaccccttctcecceccecctecctacctggggaacagagccaatgagac
aggctcaggaacagggcaccagcacctgcactcaccattcaatctcttta
ggctcacggtccttcagaagctcttgtacctcctgeccgacagegcectectg
gtattccgggtgctttgcaaggtggtacaggacccaggagagaccactgg
ctgtggtgtcatggcctggggggcagcaaggcaggcttgggtctectggge
tgcttcagcacccgagggtgtacagcaaccttgcattgaggacctcaggg
aggatgggggaagggggatgggaagtgcgaggggtccacccaccctgtte
ctggaatggagatatccaagtccccactctagccccacactggggeccte
accctcaaacataaaggtgtcagcttctgctcttatgtcctcatcggaca
acttcttcccatcttcatcctggagagaaggcaataaccccccaccccca
cccccataaaaagtcacagtacctctgagggctcttgagtctaatctgag
acagtctctgaagattcatcctctttccagaaacccaagcccatcttget
ctcctagaaacctttctataaaaaaaaaaaaan

>23 A8-9.abl CHROMAT FILE: 23 A8-9.abl PHD FILE: 23 A8-9.abl.phd.l CHEM: unknown DYE:

unknown TIME: Wed Dec 20 06:58:47 2006
gcatgggattccgatcaggatgatcttcagagactgtctcagattagact

caagagccctcagaggtactgtgactttttatgggggtgggggtgggggg
ttattgccttctctccaggatgaagatgggaagaagttgtcccatccact
ccctctcagcgcacccggacacctttaggtttgecccggecgagacgecgeca
cctggtggctagggtgcgtggctagggggacaccggatcccaggacagac
cgtgtgctgcgecctgtcatggecctggggggcagccccge

%>

o SE2 6 = ) e B a3 A 7 0 PR e e
2. 4 FAKREW Crossmatch

Pl

Phil Green Ml Brent Ewing JF K phrap BAFEI—B4r, FHFLHXIPE ova 551, 0. Af
DU R e 51 rp (3R 51, 7 A2 Bl 1 34K I 510 BT AR T cona R cosmid [ LEXT2%

M blastn M LR EBUR LR (KA gap 4716
T

A5 7F Phrap #{E40H, Mail to phg@u.washington.edu
gogd

1. EA% phrap BB EIAHE 1inux/unix IBHIRS 4

2+ R4

gzip —-d phrap.tar.gz
tar —-xvf phrap.tar

3. G AR

FERTATHEN make, WURHHEEZ T 64, 000 25751, sFH P& A KT 64,000 bp HIFF1,

mU%%%E{iﬁﬁ cross match.manyreads EE cross match.longreads, iiﬁﬁﬁ‘i%F?%%ﬁ%ﬁﬁ4>ib make

manyreads.

A

2

AT cross match seq filel seq file2 -minmatch 10 -minscore 20 -screen > screen.out
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I

bl FASTA #% 211721 S0

ZH

option name & default value

L X EAE I S5

-penalty -2

-gap_init penalty-2

-gap ext penalty-1

-ins gap ext gap ext

-del gap ext gap ext

-matrix [None]
-raw *

2. Banded search
-minmatch 14
-maxmatch 30

-max group size 20
-word raw *

-bandwidth 14

3. Xtk
-minscore 30

-vector bound 80
-masklevel 80

Special cases:
-masklevel 0
-masklevel 100

-masklevel 101
4. AR SH
-default qual 15
5. MRS
-tags *

-screen *

-—alignments *
-discrep lists *
-discrep tables *

6. HAb

-indexwordsize 10

i

Mismatch (substitution) penalty for SWAT comparisons.

Gap initiation penalty for SWAT comparisons.

Gap extension penalty for SWAT comparisons.

Insertion gap extension penalty for SWAT comparisons
(insertion in subject relative to query).

Deletion gap extension penalty for SWAT comparisons (deletion
in subject relative to query).

Score matrix for SWAT comparisons

Use raw rather than complexity-adjusted Smith-Waterman
scores.

Minimum length of matching word to nucleate SWAT comparison.
Maximum length of matching word. For cross match, the default
value is equal to minmatch, instead of 30.

Group size (query file, forward strand words)

Use raw rather than complexity-adjusted word length, in
testing against minmatch

1/2 band width for banded SWAT searches (full width is 2
timesbandwidth + 1).

IS ZNER (]
FeAIT S AR A ml REBEE R H . BRIE R 0 21 80,

A match is reported only if at least (100 - masklevel)$% of the
bases in its "domain" (the part of the query that is aligned)
are not contained within the domain of any higher-scoring
match.

report only the single highest scoring match for each query
report any match whose domain is not completely contained
within a higher scoring match

report all matches

BAT R SCAAFAERS s BOE R IRIE IR A, BRAY 15

FEARAES I BRIC HEX B AT

P screent U, FasTA MG, BB HIASCIF IR SRR A
SCAFEE B A x A

TR EER T L

7R LER 2

2 R BN 2 S GE TR

MFRGITFREL S ECE I AT IN AT A7 A8 H]

1. *.log files, FEFIZITHE

2. *.screen CIF, $eBRM AN P ISP HISCAT, FasTa A& ST -screen £

K fars) o

3. bRUERFHEHE, WIEE R B3, W>screen.out:
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$bash more screen.out
cross match out.fas A8-9 -screen
cross_match version 0.990329

Run date:time 070122:085518
Query file(s): out.fas
Subject file(s): AB8-9
Presumed sequence type: DNA

Pairwise comparison algorithm: banded Smith-Waterman

Score matrix (set by value of penalty: -2)
A C G T N X

1 -2 -2 -2 0 -3

-2 1 -2 -2 0 -3

-2 -2 1 -2 0 -3

-2 -2 -2 1 0 -3

o 0 0 0 0 o0

-3 -3 -3 -3 0 -3

X zZ2H300»

Gap penalties: gap init: -4, gap ext: -3, ins gap ext: -3, del gap ext: -3,
Using complexity-adjusted scores. Assumed background frequencies:
A: 0.250 C: 0.250 G: 0.250 T: 0.250 N: 0.000 X: 0.000

minmatch: 14, maxmatch: 14, max group size: 20, minscore: 30, bandwidth: 14,
indexwordsize: 10

vector bound: 0

word raw: 0

masklevel: 80

Sequence file: out.fas 6 entries
Residue counts:

a 858

c 1112

g 914

n 6

t 800

Total 3690
Quality file: out.fas.qual

Input quality (quality, n residues, %, cum, cum %, cum expected errs):
56 1655 44.9 1655 44.9 0.00

51 362 9.8 2017 54.7 0.01
50 148 4.0 2165 58.7 0.01
48 34 0.9 2199 59.6 0.01

47 63 1.7 2262 61.3 0.01
46 82 2.2 2344 63.5 0.01
45 48 1.3 2392 64.8 0.01
44 148 4.0 2540 68.8 0.02
43 57 1.5 2597 70.4 0.02
42 175 4.7 2772 75.1 0.03

9 90 2.4 3483 94.4 27.31

8 52 1.4 3535 95.8 35.55

7 35 0.9 3570 96.7 42.53

6 79 2.1 3649 98.9 62.37

4 35 0.9 3684 99.8 76.31

0 1 0.0 3685 99.9 77.31
-1 5 0.1 3690 100.0 82.31 (quality -1 = terminal quality 0)

Avg. full length: 615.0, trimmed (qual > -1): 614.2
Avg. quality: 44.0 per base
Maximal single base matches (low complexity regions):

378 0.26 0.00 0.00 10 A8-9.abl 136 519 (1le64) C A8-9 (0) 384 1
378 0.26 0.00 0.00 11 A8-9 R.abl 138 521 (150) C A8-9 (0) 384 1
381 0.00 0.00 0.00 15 A8-9.abl 143 526 (160) C A8-9 (0) 384 1
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378 0.26 0.00 0.00 21 A8-9.abl 136 519 (162) C A8-9 (0) 384 1
377 0.26 0.00 0.00 22 A8-9.abl 140 523 (157) C A8-9 (0) 384 1

5 matching entries (first file).
Discrepancy summary:

Qual algn cum rcum (%) unalgn X N sub del ins total (%) cum rcum (%)
56 1315 1315 1920 (100.00) 0 0 0 1 0 0 1 (0.08) 1 4 (0.21)
51 260 1575 605 ( 31.51) 0 0 0 1 0 0 1 (0.38) 2 3 (0.50)
50 103 1678 345 ( 17.97) 0 0 0 0 0 0 0 (0.00) 2 2 (0.58)
48 9 1687 242 ( 12.60) 0 O 0 0 0 0 0 (0.00) 2 2 (0.83)
47 7 1694 233 ( 12.14) 0 O 0 0 0 0 0 (0.00) 2 2 (0.86)
4 0 1920 0 ( 0.00) 0 0 0 0 0 0 0 (0.00) 4 0 (0.00)
0 0 1920 0 ( 0.00) 0 0 0 0 0 0 0 (0.00) 4 0 (0.00)
-1 0 1920 0 ( 0.00) 0 O 0 0 0 0 0 (0.00) 4 0 (0.00)

Screened sequences written to out.fas.screen

ouery FH CH—MHIASIME) Hl subject FPA1 G AMRASCAE) HEXHITESL, R H
ARSI, MR IEAS SRR A P TR O . B DL 24T ) -minscore Al
-masklevel S, FIAMBSZ AT A band search SIS, ML query JPHINTF
B, .

440 2.38 1.39 0.79 hh4dal.sl 33 536 ( 0) C 00311 ( 3084) 8277 7771 *
X351 b

440 = smith-waterman ELXTMHE

2.38 = WX A ot

1.39 = X MR H 43 L

0.79 = EEXFEBAIFENTH 2 b

hhd4al.sl = HE—MHRNTHINZIK
33 = BN R AE T
536 = H—ANHINFFHIES bR
(0) = no. of bases in 1lst sequence past the ending position of match
(so 0 means that the match extended all the way to the end of the 1st sequence)

C 00311: FIEAJFEH) 00311 KHEAMELLYS L
( 3084): B AMIATFA CHAME) LEXITTFUIRRTIAT 3084 ML
8277 = P NEINTH LR IE T 5

7771 = H—ANNE IO R A A
* indicates that there is a higher-scoring match whose domain partly includes the domain

of this match.

Discrepancy summary:
Qual algn cum rcum (%) unalgn X N sub del ins total (%) cum rcum (%)

56 1315 1315 1920 (100.00) 0 0 0 1 0 0 1 (0.08) 1 4 (0.21)
Qual il

Algn ST HNZA T IR E S

Cum 7E SWAT bbbt b pk 4

Reum R3O b ABIE 0 (L& XA o B S = R i D

Unalgn BEAT B AL HE A 16 B 56 2 Bl 4

MBI A—BHEH (sub B, del M. ins A

cum (%) 27 LS B H 73 L

rcum (%) B2 FECR T 4t

S

XS reads. dat FEATEAABE#L, P4 pucl8.

L. BN 1, T TAL BRI F51: %more reads. dat
>gbeod0 000332.zl1.scf

taagactaaggatcccgggtacgagctcgaatcaatagcttceccttaacct
tctcattaatatttactttttcaacaatatactcgaaaggtgtatatcgt
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cttttaacttccttttcaacatatacatccaaaggattaattcggctaaa
attacttactacatcatcacttcttaattcaattacaataccacctaatg
cgtatgtgagttccgtgtattctggttcaacatcaagaataatattctta
gttatcccatctaaatatccacgtccaataacggtcttaacaaaaacgcc
tttacctgcacctgaaattccgaatatacccatactgaaactttctaatt
ttgaatcaaaattattgaaatatatatactcgttgttatatacacctatt
ggcattccaccagtatgatttaatgttgaagagttatgaggaaacatagc
tgctaaggcattttcatcaagattcctttcagaattcgtaatcatgtcat
agctgttacctgtgtgaaattgtgatccgctcacaattccacacaacata
cgagccggaagcataaagtgtaaagcctggggtgcecctaa

>rgbhoda0 001003.yl.scf
tagtcgacctgcaggcatgcaagcttgcgaagccttcattaaggctaatg
tagcccggggacttactcctaaataaacatagctgttttctctagtttga
gtagcaagctccaccatgtaattttttactgaatcttcaacgtacactcc
ttgaacaagctcttgtaattcaattaattgagctactgacaatacagcgt
cgatcttttcaattgctttgccattttccgectcgacgtaaaatttctact
tcttgccctctagtagggtagecccatctttattttcaacaaaaaacgatce
aagctgggcttccggcaatggataagtaccttcgtgttctatcggatttt
gcgtggccattacaaagaaaggctgattaatggcaagtgttttaccatca
atagtaacagatgcttcttccatcccctctagtaaagctgattgegtttt
tggcgaggtacgattaatttcatcagctaaaataacatcgcccattatcg
gtcctggacgaaattcaaactccaaagtctttggattataaatagagatt
cccactacatcggaaggtaataaatctggagtaaattgaattcgtttaaa
ctgtgcatcaaaggatttggctaatgaacgaaccatcattgttttcccaa
caccaggcacatcctctaacaatacgtgccccctecgctaataaagcaaca
aggctcagcet

2. By NICE 2, BAKFH): %more Vector. seq

>PUC18

tcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagectcccggagacggtca
cagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggecgegtcagecgggtyg
ttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtge
accatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgcec
attcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggectcttegectat
tacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggt
tttcccagtcacgacgttgtaaaacgacggccagtgccaagcttgcatgecctgcaggteg
actctagaggatccccgggtaccgagctcgaattcgtaatcatggtcatagetgtttect
gtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgt
aaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgecgctcactgece
gctttccagtcgggaaacctgtcgtgccagectgecattaatgaatcggeccaacgcgcgggg
agaggcggtttgcgtattgggcgctcttcececgecttectegetcactgactecgetgegecteg
gtcgttcggctgcggcgagecggtatcagectcactcaaaggecggtaatacggttatccaca
gaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaac
cgtaaaaaggccgcgttgctggecgtttttccataggcteccgecccececctgacgagcatcac
aaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg
tttcccececctggaagetececctegtgegetcectectgttecgaccectgecgettaccggatac
ctgtccgcecctttcectececcttecgggaagegtggecgetttectcaaagectcacgectgtaggtat
ctcagttcggtgtaggtcgttcgctccaagctgggectgtgtgcacgaaccceceecgttcag
cccgaccgctgecgecttatccggtaactatecgtcttgagtccaacccggtaagacacgac
ttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggecggt
gctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggt
atctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectcttgatceccgge
aaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcaga
aaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaac
gaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatc
cttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtct
gacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcecgttca
tccatagttgcctgactccececgtecgtgtagataactacgatacgggagggcttaccatct
ggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagea
ataaaccagccagccggaagggccgagcgcagaagtggtcecctgcaactttatceccgectee
atccagtctattaattgttgccgggaagctagagtaagtagttcgeccagttaatagtttyg
cgcaacgttgttgccattgctacaggcatcgtggtgtcacgctecgtecgtttggtatgget
tcattcagctccggttcccaacgatcaaggcgagttacatgatcccceccatgttgtgcaaa
aaagcggttagctccttcggtcecctceccgatcgttgtcagaagtaagttggeccgcagtgtta
tcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgce
ttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccg
agttgctcttgcccggecgtcaatacgggataataccgcgccacatagcagaactttaaaa
gtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgetgttg
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agatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttacttte
accagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagg
gcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttat
cagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaata
ggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatce

atgacattaacctataaaaataggcgtatcacgaggccctttegte

3. 81T % : %cross match reads.dat pucl8. fas —minmatch 12 —penalty -2 -minscore 20

—screen » screen. out

4. B gE R 1, BERCERAR)S I F 5 SCAF reads. dat. screen

%more reads. dat. screen

>gbeod0 000332.zl1.scf
TAAGACTAAGGATCCCGGGTACGAGCTCGAATCAATAGCTTCCTTAACCT
TCTCATTAATATTTACTTTTTCAACAATATACTCGAAAGGTGTATATCGT
CTTTTAACTTCCTTTTCAACATATACATCCAAAGGATTAATTCGGCTAAA
ATTACTTACTACATCATCACTTCTTAATTCAATTACAATACCACCTAATG
CGTATGTGAGTTCCGTGTATTCTGGTTCAACATCAAGAATAATATTCTTA
GTTATCCCATCTAAATATCCACGTCCAATAACGGTCTTAACAAAAACGCC
TTTACCTGCACCTGAAATTCCGAATATACCCATACTGAAACTTTCTAATT
TTGAATCAAAATTATTGAAATATATATACTCGTTGTTATATACACCTATT
GGCATTCCACCAGTATGATTTAATGTTGAAGAGTTATGAGGAAACATAGC
TGCTAAGGCATTTTCATCAAGATTCCTTTCAXXX XXX XX XXX XX KXXKXKXXX
):0:9:0:9:9:0.:9:9:9:9:9,9.9.9.:0.9.0.9.0:9.9:9.0:9.9:9.9.9:9.9:9.9:9.9:9.9.0.0.0.0.0.0.0.0.0.0.0.0.0.4
):9:0:9:9.9:9:9.9:0.9.9.0:9.9.9:0:9.9:0:9.9.0:9:9.0:0.9.9:0.9.9.0.:0.9.0:0.0.0.4

>rgbhoda0 001003.yl.scf

THXXXXKXX XX KX KX KX KXX XX XX XX XKXXXCGAAGCCTTCATTAAGGCTAATG
TAGCCCGGGGACTTACTCCTAAATAAACATAGCTGTTTTCTCTAGTTTGA
GTAGCAAGCTCCACCATGTAATTTTTTACTGAATCTTCAACGTACACTCC
TTGAACAAGCTCTTGTAATTCAATTAATTGAGCTACTGACAATACAGCGT
CGATCTTTTCAATTGCTTTGCCATTTTCCGCTCGACGTAAAATTTCTACT
TCTTGCCCTCTAGTAGGGTAGCCCATCTTTATTTTCAACAAAAAACGATC
AAGCTGGGCTTCCGGCAATGGATAAGTACCTTCGTGTTCTATCGGATTTT
GCGTGGCCATTACAAAGAAAGGCTGATTAATGGCAAGTGTTTTACCATCA
ATAGTAACAGATGCTTCTTCCATCCCCTCTAGTAAAGCTGATTGCGTTTT
TGGCGAGGTACGATTAATTTCATCAGCTAAAATAACATCGCCCATTATCG
GTCCTGGACGAAATTCAAACTCCAAAGTCTTTGGATTATAAATAGAGATT
CCCACTACATCGGAAGGTAATAAATCTGGAGTAAATTGAATTCGTTTAAA
CTGTGCATCAAAGGATTTGGCTAATGAACGAACCATCATTGTTTTCCCAA
CACCAGGCACATCCTCTAACAATACGTGCCCCCTCGCTAATAAAGCAACA
AGGCTCAGCT

5. M AR 2, BARBE#AR B screen. out

%more screen.out

cross match reads.dat pucl8.fas -minmatch 12 -penalty -2 -minscore 20 -screen

cross_match version 0.990329

Run date:time 070309:105149
Query file(s): reads.dat

Subject file(s): pucl8.fas
Presumed sequence type: DNA

Pairwise comparison algorithm: banded Smith-Waterman

Score matrix (set by value of penalty: -2)
A C G T N X
1 -2 -2 -2 0 -3
-2 1 -2 -2 0 -3
-2 -2 1 -2 0 -3
-2 -2 -2 1 0 -3
o 0 o0 0 0 o0
-3 -3 -3 -3 0 -3

xz+d60aq0»

Gap penalties: gap init: -4, gap ext: -3, ins gap ext: -3, del gap ext: -3,
Using complexity-adjusted scores. Assumed background frequencies:

A: 0.250 C: 0.250 G: 0.250 T: 0.250 N: 0.000 X:



® 2w HPEIIEAL T 29

minmatch: 12, maxmatch: 12, max group size: 20, minscore: 20, bandwidth: 14,
indexwordsize: 10

vector bound: 0

word raw: 0

masklevel: 80

Sequence file: reads.dat 2 entries
Residue counts:

a 397

c 288

g 209

t 405

Total 1299

NO QUALITY FILE reads.dat.gqual WAS FOUND. REMAINING INPUT QUALITIES SET TO 15.
Maximal single base matches (low complexity regions) :

98 1.85 0.93 0.00 gbeod0 000332.zl1.scf 482 589 (0) PUC18 450 558
(2128)

26 0.00 0.00 0.00 rgbhoda0O 001003.yl.scf 2 27 (683) C PUCLS8 (2263)
423 398

2 matching entries (first file).
Discrepancy summary:

Qual algn cum rcum (%) unalgn X N sub del ins total (%) cum rcum (%)

Screened sequences written to reads.dat.screen

25>

055 5 U P B
2.5 FPHIRRHH

2.5.1 Phrap

iP]

phrap ("phragment assembly program", or "phil's revised assembly program"), Phrap
A FHARRRIUR 2253 T AE M BIAR 2B 1) Phil Green Ml Brent Ewing JFRI) phred\phrap ¥4I
— 5y, FEHT shotgun JPAIMIAIE.
Key features:
L. RV G AU & 8
2. AR AR AT 2 R v 4 2 ) A
3. constructs contig sequence as a mosaic of the highest qualityparts of reads (rather

than a consensus)
4. ST M ALRAT B B e DR 8 (S contig JPAURI AR B ) provides
extensive information about assembly (including quality values for contig sequence)

to assist trouble-shooting;

5. fEms Ab B LA O I Bt B2
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L

phrapﬂﬁiﬁﬁiﬁ#ﬁ?ﬁ BREEIIE phgQu.washington.edu

T
1. A% phrap MG EIAM 11inux/unix I8 R4
2. ﬁﬁﬂigﬁ:

gzip —d phrap.tar.gz
tar —xvf phrap.tar

3. YniFRYRRET
TEATATHEN make, JBEAPERNUIT:

bash-2.05b$ make
cc -02 -c swat.c
cc -02 -c weibull.c
cc -02 -c alignments.c
cc -02 -c db.c
cc -02 -c smith wat.c
cc -02 -c -o full smith wat.o smith wat.c -DFINDALIGN

cc -02 -c loco.c

cc -02 -o loco 1loco.o alignments.o db.o smith wat.o full smith wat.o
quick smith wat.o utilities.o nw.o full nw.o profile.o parameters.o -1m

chmod o-r loco

MR PER AR -02, ¥ makefile XM criags= -02 TN criags= -0, MIFE*.o
SO SR
WRHHEL T 64,000 &IF5], SEHFHIFEHKT 64,000 bp HI/FH0, T ZALH

phrap.manyreads gk phrap.longreads, 12%4%%}?%1%@/7\7'7 :

bash-2.05b$ make manyreads

touch swat.h;

make CFLAGS="-02 -DMANYREADS" phrap cross match;

cc -02 -DMANYREADS -c phrap.c

cc -02 -DMANYREADS -c call subs.c

cc -02 -DMANYREADS -c contigs.c

cc -02 -DMANYREADS -c tig node.c

chmod o-r phrap

cc -02 -c cross_match.c

cc -02 -o cross match cross match.o call subs.o readin.o words.o segments.o
recursive swat.o log file.opairs.ocand pairs.odiffs.onames.onodes.o anomalies.o
qual.o tags.o alignments.o db.o smith wat.o full smith wat.o quick smith wat.o
utilities.o nw.o full nw.o profile.o parameters.o -1m

chmod o-r cross match

%ﬁ%%ﬁi}ﬁ, A4 make clean G FRGMIFIIFEF I SCLE, WATH rmo*. c dr M REYE S

PR AT AT -

bash-2.05b$ 1s -1

total 2060

—“IrWXr—-X--X 1 soft bgi 227380 Jan 11 02:47 cross_match*
—IrWXr—-x--x 1 soft bgi 302176 Jan 11 02:47 phrap*
—rw--—-—-———- 1 soft bgi 18745 Jan 11 02:46 swat.h
—TWXT—X——X 1 soft bgi 302176 Jan 11 02:46 phrap.longreads*
—“ITWXIr—-X—-X 1 soft bgi 227380 Jan 11 02:46 cross match.manyreads*
—TWXT—X——X 1 soft bgi 302176 Jan 11 02:46 phrap.manyreads*
“IWXIr—-X—-X 1 soft bgi 88348 Jan 11 02:45 loco*

—“ITWXIr—-X——X 1 soft bgi 231476 Jan 11 02:45 cluster*
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“IrWXIr—X——X 1 soft bgi 105048 Jan 11 02:45 swat*
—rw--—-—-———- 1 soft bgi 6120 Jan 11 02:05 makefile
—rw-—-—-——--- 1 soft bgi 88444 Mar 25 1999 phrap.doc
-rwWw------—- 1 soft bgi 6755 Mar 8 1999 general.doc
—rw--—-————-— 1 soft bgi 13729 Nov 17 1997 swat.doc
—rw-r--r-- 1 soft bgi 2083 Jun 20 1997 BLOSUM50
—IWX——X——X 1 soft Dbgi 33903 Jul 31 1996 phrapview*
—rw—-—-——-- 1 soft bgi 2083 Jun 22 1996 BLOSUM62
—rw——-—-———-— 1 soft bgi 192 Jun 22 1996 penalty?
—rw--—-—-—--——- 1 soft bgi 378 Jun 22 1996 mat70
—rW——————— 1 soft bgi 367 Apr 14 1995 mat50
—rW--—————- 1 soft bgi 103912 Aug 24 1994 vector.seqg
“rw--—-—--—-- 1 soft bgi 1992 Sep 4 1992 PAM250
A

FEIFIBAT AT

phrap [sequence file] -new _ace > phrap.out

I
Fasta # XL /751, W: pp.seq.screen:

>10 A8-9.abl
gtgctctggtctctgctcecctttcecececctaagcaatagtaggcagaatcaac
aaaaacaaccccttctccceccteccecctacctggggaacagagccaatgagac
aggctcaggaacagggcaccagcacctgcactcaccattcaatctcttta
ggctcacggtccttcagaagctcttgtacctecctgecgacagegetectyg
gtattccgggtgctttgcaaggtggtacaggacccaggagagaccactgg
cccccataaaaagtcacagtacctctgagggctcttgagtctaatctgag
acagtctctgaagattcatcctctttccagaaacccaagcccatcttget
ctcctagaaacctttctataaaaaaaaaaaaan

>11 A8-9 R.abl
gggagaggcggagctctggtccttgtcatctaagctgtgtggattgatcg
cctagaacctccctatctaccctcececctacctggggaacagageccaatgag
aaaggctcaggaacagggcaccagcacctgcactcaccattcaatctett
taggctcacggtccttcagaagctcttgtacctcctgeccgacagegetcee
caacttcttcccatcttcatcctggagagaaggcaataaccccccaccce
cacccccataaaaagtcacagtacctctgagggctcttgagtctaatctg
agacagtctctgaagattcatcctctttccagaaacccaagecccatcttg
ctctccagaacccttcttaaa

>15 A8-9.abl
aagactggcagnggatctctgcatctagtcacctaagctatagctggtag
actcgaccaaaacaaccctttctaccctccctacctggggaacagagcca
atgagacaggctcaggaacag

W RESCN, RSO BRSSO R H T, A DRI . quat],

wr, PS4 po.seq.screen, JUEIAFHLAUN pp.seq.screen. qual, JUECAFANTE %

TEAT AT H o FF HLBTE SO b B2 SRR 210 SO (8 e A0 e 20— — XS, A H5 5L A 4

fan

TEREPBAT Bk, BRBEREIAL, &7 — RV, 7300

1. *.contigs 3CfF. 413EUF(1) contig ¥4, #%U FASTA k2. H A HFHA read [1) contig (X
7 reads FIHA contig A LLXS ERF4, (HIAAFE EIFRAE) (without pads; bases in this file
are upper case if and only if the quality is >= qual show). These include singleton contigs

consisting of single reads with a match to some other contig, but that couldn't be merged

consistently with it.

2. ‘*.contigs.qual 3. Contig 20210 & 304, FASTA A% 3. I SCHIC KR contig HIBH I T
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6.
7.

AR R

* singlets . LA At reads BT overlap [1)741, FASTA #%=.

* log SUAFHI* problems SCAF o XL FH# HEA BT o

*ace M. S % -new ace di-old ace A &= EMISCIE, I consed x5 20 2% 45 L i
74, It's format is described in the consed documentation.

wview Mo M -view ZHUNERISCH, T phrapview A& b 45 RN 7 2L .
BRULESCIEAN, phrap A BRAEHY, W E M) 2I3CF, 40 phrap > phrap.out

/usr/local/genome/bin/phrap pp.fasta.screen -new_ace -view
phrap version 0.990329

Run date:time 061230:074329
Query file(s): pp.fasta.screen
Presumed sequence type: DNA

Pairwise comparison algorithm: banded Smith-Waterman

Score matrix (set by value of penalty: -2)

X zZ2H0qa»

A C G T N X
1 -2 -2 =2 0 -3
-2 1 -2 =2 0 -3
-2 -2 1 -2 0 -3
-2 -2 =2 1 0 -3
0 0 0 0 0 0
-3 -3 -3 -3 0 -3

Gap penalties: gap init: -4, gap _ext: -3, ins gap ext: -3, del gap ext: -3,
Using complexity-adjusted scores. Assumed background frequencies:

A:

0.250 C: 0.250 G: 0.250 T: 0.250 N: 0.000 X: 0.000

minmatch: 14, maxmatch: 30, max group size: 20, minscore: 30, bandwidth: 14,
indexwordsize: 10

vector bound: 80

word raw: O

trim penalty: -2, trim score: 20, trim qual: 13, maxgap: 30

repeat stringency: 0.950000

qual show: 20

confirm length: 8, confirm trim: 1, confirm penalty: -5, confirm score: 30
node seg: 8, node space: 4

forcelevel: 0, bypasslevel: 1

max_subclone size: 5000

Sequence file: pp.fasta.screen 8 entries
Residue counts:

1032
1332
1138
6
950

Total 4458

Read name analysis:
# Reads # templates

6
1

Suffix counts:

6
2

Templates inferred from description field: 0
Templates inferred from name field: 8
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Read-template multiplicity analysis:

# Reads # templates
1 6
2 1

Chemistries inferred from description field:
0 dye-primer
0 old-dye-terminator
0 big-dye-terminator
0 other

Chemistries inferred from name:
2 dye-primer
0 old-dye-terminator
0 big-dye-terminator
6 other

Directions inferred from description field:
0 fwd
0 rev
0 unknown (set to fwd)

Directions inferred from name:
0 fwd
2 rev
6 unknown (set to fwd)

Quality file: pp.fasta.screen.qual

Input quality (quality, n_residues, %, cum, cum %, cum expected errs):
59 384 8.6 384 8.6 0.00

56 2019 45.3 2403 53.9 0.01
51 362 8.1 2765 62.0 0.01
50 148 3.3 2913 65.3 0.01
48 52 1.2 2965 66.5 0.01
47 63 1.4 3028 67.9 0.01
46 82 1.8 3110 69.8 0.01
45 48 1.1 3158 70.8 0.02
7 35 0.8 4338 97.3 42.53
6 79 1.8 4417 99.1 62.38
4 35 0.8 4452 99.9 76.31
0 1 0.0 4453 99.9 77.31
-1 5 0.1 4458 100.0 82.31 (quality -1 = terminal quality 0)

Avg. full length: 557.2, trimmed (qual > -1): 556.6
Avg. quality: 46.3 per base

Following regions converted to N's

Exact duplicate reads:
A8-9.ref.scft A8-9.ref (perfect)

2d read in each pair excluded from assembly.

Probable unremoved sequencing vector (matches excluded from assembly, quality reduced
to 0): None.

Near duplicate reads:

10 A8-9.abl 22 A8-9.abl (imperfect: 2-652 (30) 6-656 (23) )
10 _A8-9.abl 21 A8-9.abl (imperfect: 6-679 (3) 7-679 (1) )

10 A8-9.abl 15 A8-9.abl (imperfect: 24-655 (27) 31-662 (23) )
15 A8-9.abl 22 A8-9.abl (imperfect: 15-675 (10) 13-671 (8) )
15 A8-9.abl 21 A8-9.abl (imperfect: 15-659 (26) 10-652 (28) )
21 A8-9.abl 22 A8-9.abl (imperfect: 7-663 (17) 10-667 (12) )

Internal read matches (same orientation) : None.
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No. of node-rejected pairs: None.

Multi-segment reads (initially rejected segments in parentheses) -- XXX means segments

flank X'd region:
0 reads with multiple segments.

Probable deletion reads (excluded from assembly): None.

cum expected errs):

Revised quality (quality, n residues, %, cum, cum %,

90 373 8.4 373 8.4  0.00

88 3 0.1 376 8.4  0.00

73 4 0.1 380 8.5  0.00

59 304 6.8 684 15.3  0.00

56 1655 37.1 2339 52.5  0.00

51 362 8.1 2701 60.6 0.01

36 6 0.1 3590 80.5 0.05

35 16 0.4 3606 80.9 0.06

34 24 0.5 3630 81.4 0.07

-1 358 8.0 4458 100.0 395.33 (quality -1 = terminal quality 0)

Avg. full length: 557.2, trimmed (qual > -1): 512.5
Avg. quality: 47.6 per base

LLR score histogram:

Score # cum #
0.0 7 7
5.0 3 10

10.0 10 20

LLR score histogram:

Score # cum #
0.0 7 7
5.0 3 10

10.0 10 20

cum, cum %, cum expected errs):

o
o7

2d revised quality (quality, n residues,
90 373 8.4 373 8.4 0.00

88 3 0.1 376 8.4 0.00
73 4 0.1 380 8.5 0.00
59 304 6.8 684 15.3 0.00
56 1655 37.1 2339 52.5 0.00
51 362 8.1 2701 60.6 0.01
50 148 3.3 2849 63.9 0.01
48 36 0.8 2885 64.7 0.01
8 26 0.6 4019 90.2 15.85
7 15 0.3 4034 90.5 18.84
6 53 1.2 4087 91.7 32.16
4 13 0.3 4100 92.0 37.33
-1 358 8.0 4458 100.0 395.33 (quality -1 = terminal quality 0)

Avg. full length: 557.2, trimmed (qual > -1): 512.5
Avg. quality: 47.6 per base

No. confirmed reads: 7
Avg. length: 582.0, confirmed: 523.6, str. confirmed: 419.7, trimmed: 542.3
Preliminary clone size estimate: 655 bp, depth of coverage: 5.6

Depth histogram (max depth, #reads, cum #reads):

6 5 5
5 2 7

Forward confirmed bases: 0
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Substitutions by nucleotide:

A C G T N X Z Total
A 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0
N 0 0 0 0 0 0 0 0
X 0 0 0 0 0 0 0 0
Z 0 0 0 0 0 0 0 0

Substitutions by quality:
Total
Histogram of spacings between adjacent indel pairs:
Reverse confirmed bases: 0
Substitutions by nucleotide:

A C G T N X Z Total
A 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0
N 0 0 0 0 0 0 0 0
X 0 0 0 0 0 0 0 0
Z 0 0 0 0 0 0 0 0

Substitutions by quality:
Total
Histogram of spacings between adjacent indel pairs:

Blocked reads:

10 A8-9.abl 39 655 right
15 A8-9.abl 59 662 right
21 A8-9.abl 10 651 left

3 blocked reads: 1 left only, 2 right only, 0 both.
0 reads (not shown) lack a high-quality segment.

1 perfect duplicates:
Read Length
A8-9.ref 384

0 isolated singlets (having no non-vector match to any other read)
Contig 1. 7 reads; 685 bp (untrimmed), 653 (trimmed). Isolated contig.

-1 682 15 A8-9.abl 604 ( 0) 1.55 0.31 0.00 15 ( 58) 23 ( 23)
1 679 22 A8-9.abl 635 ( 0) 0.15 0.30 0.15 0 ( 6) 23 ( 19)

2 673 11 A8-9 R.abl 580 ( 0) 0.67 0.00 0.17 65 ( 65) 6 ( 15)

5 686 10 A8-9.abl 662 ( 0) 0.44 0.15 0.00 2 ( 2) 1 (27)

4 684 21 A8-9.abl 648 ( 0) 0.59 0.15 0.15 T 7) 1 ( 24)
c 139 522 A8-9.ref.scf 381 ( 0) 0.00 0.00 0.00 0 ( 0) 0 ¢ 0)

C 352 641 23 A8-9.abl 120 ( 0) 0.00 0.00 0.79 147 (147) 16 ( 16)
Overall discrep rates (%): 0.58 0.16 0.11

Contig quality (quality, n residues, %, cum, cum %, cum expected errs):
90 373 54.5 373 54.5 0.00

88 3 0.4 376 54.9 0.00
73 4 0.6 380 55.5 0.00
56 148 21.6 528 77.1 0.00
51 34 5.0 562 82.0 0.00
50 1 0.1 563 82.2 0.00
48 8 1.2 571 83.4 0.00
9 1 0.1 647 94.5 0.28
8 1 0.1 648 94.6 0.44
7 3 0.4 651 95.0 1.04
4 2 0.3 653 95.3 1.84
-1 32 4.7 685 100.0 33.84 (quality -1 = terminal quality 0)
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Avg. full length: 685.0, trimmed (qual > -1): 653.0
Avg. quality: 69.3 per base

Initial, terminal qual 0 segments: 1-6, 660-685

Regions of LLR- adjusted quality < 2.0:
1-14, 28-30, 659-685,

3 regions, avg size 14.7, avg spacing 228.3

First start: 7, last end: 660

Slack, # used pairs (max_score), unused
0 14 (14.0) 0 ( 0.0) 20
1 6 (12.1) 0 ( 0.0) 0

LLR histograms (used, unused pairs):

DS Gap Size Closest read (Start) Covers Read length required
now? to cover
Top strand:
left - 0 0+
686 - right 0+ 10 A8-9.abl ( 5) No 680+
Bottom strand:
left - 138 138+ A8-9.ref.scf ( 522) No 522+

626 - right 60+

Read/contig alignment summary, by read base; trace qualities

(%)

Qual algn cum rcum (%) unalgn X N sub del ins total (%) cum rcum
56 2019 2019 3760 (100.00) 0 O 0 1 0 0 1 (0.05) 1 32 (0.85)
51 362 2381 1741 ( 46.30) 0 0 0 1 0 0 1 (0.28) 2 31 (1.78)
50 148 2529 1379 ( 36.68) 0 O 0 0 0 0 0 (0.00) 2 30 (2.18)
48 52 2581 1231 ( 32.74) 0 0 0 0 0 0 0 (0.00) 2 30 (2.44)
47 63 2644 1179 ( 31.36) 0 0 0 0 0 0 0 (0.00) 2 30 (2.54)
46 82 2726 1116 ( 29.68) 0 0 0 0 0 0 0 (0.00) 2 30 (2.69)
45 48 2774 1034 ( 27.50) 0 0 0 0 0 0 0 (0.00) 2 30 (2.90)
8 21 3702 79 ( 2.10) 5 0 0 0 0 1 1 (4.76) 22 11 (13.92)
4 9 3760 9 ( 0.24) 4 0 0 0 1 0 1 (11.11) 32 1 (11.11)
-1 8 3768 0 ( 0.00) 267 0 0 0 0 0 0 (0.00) 32 0 (0.00)
Read/contig alignment summary, by read base; adjusted qualities
Qual algn cum rcum (%) unalgn X N sub del ins total (%) cum rcum (%)
90 373 373 3661 (100.00) 0 0 0 0 0 0 0 (0.00) 0 18 (0.49)
88 3 376 3288 ( 89.81) 0 0 0 0 0 0 0 (0.00) 0 18 (0.55)
73 4 380 3285 ( 89.73) 0 O 0 0 0 0 0 (0.00) 0 18 (0.55)
22 19 3491 189 ( 5.106) 0 0 0 0 0 0 0 (0.00) 4 14 (7.41)
21 8 3499 170 ( 4.64) 0 O 0 1 0 0 1 (12.50) 5 14 (8.24)
20 9 3508 162 ( 4.43) 0 0 0 0 0 0 0 (0.00) 5 13 (8.02)
19 18 3526 153 ( 4.18) 0 O 0 0 0 0 0 (0.00) 5 13 (8.50)
4 8 3661 8 ( 0.22) 1 0 0 0 1 0 1 (12.50) 18 1 (12.50)

Depth 0 regions:

Block histogram:

Qual bases cum blocks
0 32 32 2
4 2 34 3
7 3 37 4
8 1 38 3
47 7 114 15
48 8 122 12
50 1 123 13
51 34 157 14
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56 148 305 2
73 4 309 2
88 3 312 3
90 373 685 1

SS region: 198 (28.91%), flagged: 1 (0.15%)

Sites with total LLR scores < -3.0 [max pos LLR read, max neg LLR read] (#discrep
top reads, #discrep bottom reads) :

180 -15.1 [-5.6, 0.01 (3, 0)

Read/contig discrepancies (* = higher-quality):

* 23 D 22 A8-9.abl (111)/(87) 21 TCCT / TCT
663 S 11 A8-9 R.abl (0)/(0) 662 AAC / ACC
668 I 21 A8-9.abl (0)/(0) 668 TC / TTC
677 S 21 A8-9.abl (0)/(0) 676 AARA / ATA

1 HQ discrepancies in 1 reads.
3 lower quality discrepant sites.

Reads with neg LLR score, or confirmed or high-qual unaligned seg > 20 bases, or other
problem: None.

Gaps in unique-read coverage: None.
Subclone/read contig links and consistency checks (* = inconsistency; Contig 0 =

singlets)
Max subclone size: 5000

Contig 1 same sense LEFT LINK: complement Contig 0
C A8-9.ref.scf A8-9.ref 519 521 -2
Size histogram for consistent forward-reverse pairs (*** = inconsistent pairs)
* Kk K O
Consistent opp sense links (* = not used in chain, ** = multiple non-zero):

X phrap.out (4558, FATA LA phraplist F2) P8 CA H G E. @& F:
phraplist phrap.out > phrap.lis

phraplistfﬁﬁ%ﬁﬂw::

#!/usr/bin/perl
die "Usage:$0 phrap.out\n" if (QARGV!=1);

open (PhrapOut, "S$SARGV[0]") ||die "could not open $ARGVI[O0]";
@line=<PhrapOut>;
Sreal=0;

foreach Shang (Q@line) {
if (Shang =~/"Contig\s\d+.\s+\d+\s\w+;\s\d+\sbp/ ) {
Sreal=1;
}
Sreal=0 if(Shang =~/Contig quality (.*):$/ || S$hang =~/"Overall discrep
rates/);
Sreal=0 if (Shang=~"Overall");
print $hang if ($real);
}
close (PhrapOut) ;

FEENIME B phrap. 1is B8 THRA contig MM, KEEFMEE, #Wr.

Contig 1. 7 reads; 685 bp (untrimmed), 653 (trimmed). Isolated contig.
-1 682 15 A8-9.abl 604 ( 0) 1.55 0.31 0.00 15 ( 58) 23 ( 23)
1 679 22 A8-9.abl 635 ( 0) 0.15 0.30 0.15 0 ( 6) 23 ( 19)

2 673 11 A8-9 R.abl 580 ( 0) 0.67 0.00 0.17 65 ( 65) 6 ( 15)
5 686 10 A8-9.abl 662 ( 0) 0.44 0.15 0.00 2 ( 2) 1 (27)
4 684 21 A8-9.abl 648 ( 0) 0.59 0.15 0.15 70 7) 1 ( 24)



& 2w B AL T 38

c 139
C

23

N

522 A8-9.ref.scf 381 ( 0)
352 641 23 A8-9.abl 120 ( 0)

0.00 0.00 0.00 0 ( 0) 0 ( 0)
0.00 0.00 0.79 147 (147) 16 ( 16)

TEA M ZH L AT LA phrap SCRY:

option name & default value
1. Scoring of pairwise alignments

-penalty -2
-gap_init penalty-2
-gap ext penalty-1
-ins gap ext gap ext
-del gap ext gap ext
-matrix [None]

-raw *

2. Banded search
-minmatch 14
-maxmatch 30
-max_group size 20

-word raw *

-bandwidth 14

3. Filtering of matches

-minscore 30
-vector bound 80
Special cases:

-masklevel O
-masklevel 100

-masklevel 101

Mismatch (substitution) penalty for SWAT comparisons.
Gap initiation penalty for SWAT comparisons.
Gap extension penalty for SWAT comparisons.
Insertion gap extension penalty for SWAT
(insertion in subject relative to query).
Deletion gap extension penalty for SWAT comparisons (deletion
in subject relative to query).

Score matrix for SWAT comparisons (if present, supersedes
-penalty) Matrix format: (TO BE ADDED)

Use raw rather than complexity-adjusted Smith-Waterman
scores.

comparisons

Minimum length of matching word to nucleate SWAT comparison.
Maximum length of matching word. For cross match, the default
value is equal to minmatch, instead of 30.

Group size (query file, forward strand words)

Use raw rather than complexity-adjusted word length, in
testing against minmatch (N.B. maxmatch always refer to raw
lengths) .

1/2 band width for banded SWAT searches (full width is 2 times
bandwidth + 1).

Minimum alignment score.
Number of potential vector bases at beginning of each read.

report only the single highest scoring match for each query
report any match whose domain is not completely contained
within a higher scoring match

report all matches

4. Input data interpretation

-default qual 15

-subclone delim
-n _delim 1

-group_delim
-trim start O
5. Assembly

-forcelevel 0

-bypasslevel 1
-maxgap 30

Quality value to be used for each base, when no input .qual
file is provided.

Subclone name delimiter

Indicates which occurrence of the subclone delimiter character
denotes the end of the subclone name

Group name delimiter: Character used to indicate end of that
part of the read name that corresponds to the group name
(relevant only if option -preassemble is used);

No. of bases to be removed at beginning of each read.

Relaxes stringency to varying degree during final contig merge
pass.

Controls treatment of inconsistent reads in merge.

Maximum permitted size of an unmatched region in merging
contigs, during first (most stringent) merging pass.

-repeat stringency .95 Controls stringency of match required for joins.

-revise greedy *
-shatter greedy *
-preassemble *

-force high *

Splits initial greedy assembly into pieces at "weak joins",
and then tries to reattach them to give higher overall score.
Breaks assembly at weak joins (as with -revise greedy) but does
not try to reattach pieces.

Preassemble reads within groups, prior to merging with other
groups.

Causes edited high-quality discrepancies to be ignored during
final contig merge pass.

6. Consensus sequence construction

-node_seg 8

-node_space 4
7. Output

Minimum segment size
directed graph).
Spacing between nodes (in weighted directed graph).

(for purposes of traversing weighted
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-tags * Tag selected lines in the standard output, to facilitate
parsing.
-screen * when the —old ace or -new_ace option is specified (see below),

this option causes parts of the read sequences that consist
of phrap-inferred sequencing vector and chimeric segments to
be replaced by X's in the .ace file.

-old ace * Create ".ace" file in old style format.

-new_ace * Create ".ace" file in a new style format

-ace * Same as -new ace.

-view * Create ".view" file suitable for input to phrapview.

-qual show 20 Cutoff for flagging "low quality" regions in contig sequence

and "high quality" discrepancies between read and contig.

-print_extraneous matches *Print information about non-local matches between
contigs.

-exp [None] (gcphrap only) . Name of a directory in which output experiment
files are to be placed.

8. Miscellaneous

-retain duplicates * Retain exact duplicate reads, rather than eliminating them.

-max subclone size 5000Maximum subclone size.

-trim penalty -2 Penalty used for identifying degenerate sequence at beginning
& end of read.

-trim score 20 Minimum score for identifying degenerate sequence at beginning
& end of read.

-trim qual 13 Quality value used in to define the "high-quality" part of a
read.

-confirm length 8 Minimum size of confirming segment.

-confirm trim 1 Amount by which confirming segments are trimmed at edges.

-confirm penalty -5 Penalty used in aligning against "confirming" reads.

-confirm score 30 Minimum alignment score for a read to be allowed to "confirm"
part of another read.

-indexwordsize 10 Size of indexing (hashing) words, used in finding word matches

between sequences.
1247 )
1. WAAE:
IR FIEA T2k, JF4 LR S B R:
FATAL ERROR: REQUESTED MEMORY UNAVAILABLE
2. BRFPKIELT:
EIElﬁi%%%%%%%giﬁ—minmatchEW{E
e
%>

223Uk
2.5.2 Cap3

i

Huang, X. Fl Madan, A JFRMI—BEHTERFIIPHERHM, AW FRE.
1 N HIE s B IEDHEAT IR . 4 contigs.

2. fEFI PR N ] reads MBTEAR B
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5.cap3 it T staden FAFELHIT cara KA.
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ﬂﬁii emailﬂ%}%fﬁﬁ%‘xiaoqiu Huang at huang@mtu.edu

CAP3‘E€§H§§§§§E@5ﬁTDE: http://genome.cs.mtu.edu/sas.html

Z&E
1. bA% cap3 PIEZEEEIAHL 1inux/unix BH RS2
2. ﬁﬁﬂggﬁ:

bash-2.05b$ uudecode cap3.tar.uuencode-sgi
uudecode: cap3.tar.uuencode-sgi: No “end' line
bash-2.05b$ tar xvf cap3.tar

CAP3/

CAP3/README

CAP3/cap3

CAP3/doc

CAP3/aceform

CAP3/formcon

3. BEEMHYEE ST
bash-2.05b$ 1s -1
total 240

—“ITWXY—Xr—XxX 1 soft bgi 25844 Sep 2 2002 formcon*

—ITWXY—XI—X 1 soft bgi 169836 Sep 2 2002 cap3*

—rW-r——-—-—- 1 soft bgi 513 Aug 22 2002 README

—rwWw--—————-— 1 soft Dbgi 18448 Aug 22 2002 acefo
REFFIBAT AT AT :

cap3 <dna-file in fasta format> <options> >cap3.out
TP

%A%W%%ﬁ%ﬁﬂﬂ%ﬁ,m%@ﬂi#gﬁ“wf,Wﬁ%i#&ﬁ%ﬁ“wzwﬂﬂ
LIRS A 4 A “xyz.con”s
“xyz” #&AF:

>Sequencel
ACGTGCGCGATCGCCTGCTAGGCGTACGTCGCAGGCGATCGATGTGCTAGATCAGATGACA
>Sequence?2

GGGCTAGATTAGCACCACATACATCGCTCA

“xyz.qual” ¥

>R1
6 8 8 8 15 17 17 17 12 12 20 20 29 31 34 34 38 38 40 40 49 49 37 33 33

33 33 30 31 24 24 34 45 45 45 45 38 38 38 45 40 40 40 40 40 40 40 40 40 40
33 33 33 33 33 33 40 37 40 40 45 45 45 40 40 40 45 45 45 45 49 49 49 49 45
49 45 45 45 45 40 40 43 43 43 40 40 40 37 40 49 49 40 40 37 37 37 42 45 40
36 36 36 36 33 33 27 27 21 19 19 27 33 33 34 36 36 36 36 38 36 36 40 33 35
>R2

98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98
37 37 37 37 37 37 37 37 37 37 37 37 37 34 34 34 34 37 37 37 37 34 34 37 38
34 37 34 37 37 37 37 37 45 37 37 37 37 37 37 37 40 37 37 32 45 41 45 45 41

LIRS “xyz.con” PARF—ATHBLLUT A% AR E T 1E K LA :
ReadA ReadB MinDistance MaxDistance

Hrp “Readn” Al “Readn” JEM reads M HK; “MinDistance”. “MaxDistance” &/

)(EEE% (bp)o
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am HY

i 3 SCA A K

l. xyz.cap.ace: ace B XM, HE: reads 15 3 WK EX BH B BARTE ace Falf.
2. xyz.cap.contigs: M) contigs A A

xyz.cap.contigs.qual: &I contigs JH &

4. xyz.cap.singlets: WA THHEN reads SfF

5. xyz.cap. info: JTHHEMEIME B0

No file of constraints (.con) is found

W

R1 5 849 860
R2 55 888 1022
R3 55 870 918
R4 4 790 799
R5 17 599 920

R6 70 789 850

R1- 2 427 R4+ 374 799
R1- 2 239 R5+ 390 628
R1- 2 311 R6+ 518 827
R1+ 12 829 R2+ 55 873
R1+ 12 829 R3+ 55 874
R2- 27 545 R4+ 282 799
R2- 34 357 R5+ 304 628
R2- 27 429 Ro6+ 426 827
R2+ 55 838 R3+ 55 838
R3- 4 441 R4+ 364 799
R3- 90 253 R5+ 464 628
R3- 4 325 R6+ 508 827
R4+ 46 611 R5+ 52 628
R4+ 18 683 R6+ 152 827
R5+ 52 628 R6+ 181 755
R1 12 859 860

R2 55 996 1022

R3 55 915 918

R4 18 799 799

R5 52 628 920

R6 152 827 850

Number of overlaps saved: 15
ComputeOverlap done
IdentifyChimeras done

Number of overlaps removed: 0
RemovePoorOverlaps done

R1+ 1 848 848 R3+ 1 850 861 Containment 53378
R3+ 1 861 861 R2+ 1 861 942 Containment 51554
R1+ 1 848 848 R2+ 1 849 942 Containment 50668
R6+ 1 676 676 R4+ 1 666 782 Containment 36206
R4+ 357 782 782 R1- 1 426 848 Overlap 19848
R4+ 265 782 782 R2- 1 519 942 Overlap 19133
R4+ 347 782 782 R3- 1 438 861 Overlap 18011
R5+ 1 577 577 R4+ 29 594 782 Containment 10311
R6+ 275 676 676 R2- 1 403 942 Overlap 10308
R5+ 1 577 577 R6+ 30 604 676 Containment 10211
R6+ 367 676 676 R1- 1 310 848 Overlap 10047
R6+ 357 676 676 R3- 1 322 861 Overlap 8516
R5+ 246 577 577 R2- 1 331 942 Overlap 3021
R5+ 339 577 577 R1- 1 238 848 Overlap 2473
R5+ 327 577 577 R3- 1 250 861 Overlap 1871

ASSEM done
ComputDistForContigs done
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PresentLayout done

Clip R2 left clip: 55, right clip: 996, length: 1022, right size 26
Clip R3 left clip: 55, right clip: 915, 1length: 918, right size 3
Clip Rl left clip: 12, right clip: 859, length: 860, right size 1
Clip R4 left clip: 18, right clip: 799, 1length: 799, right size 0
Clip R5 left clip: 52, right clip: 628, length: 920, right size 292
Clip R6 left clip: 152, right clip: 827, 1length: 850, right size 23

6. cap3.out: PHEERIL R

Number of segment pairs = 30; number of pairwise comparisons = 15
'+' means given segment; '-' means reverse complement
Overlaps Containments No. of Constraints Supporting Overlap

KAk KAk kA hkk kA kA kA kk k)% Contlg l Ak kkkAk kA Ak khkhkhkkhkhkkkx k%

R2+
R3+ is in R2+
R1+ is in R3+
R4-
R5- is in R4-
R6- is in R4-

DETAILED DISPLAY OF CONTIGS

khkkkkkhkhkkkkhkkkhkkkhkkkhkk*k Contlg 1 LR S S R S

R2+ AGTTTTAGTTTTCCTCTGAAGCAAGCACACCTTCCCTTTCCCGTCTGTCTATCCATCCCT

R3+ AGTTTTAGTTTTCCTCTGAAGCAAGCACACCTTCCCTTTCCCGTCTGTCTATCCATCCCT
R1+ AGTTTTAGTTTTCCTCTGAAGCAAGCACACCTTCCCTTTCCCGTCTGTCTATCCATCCCT
consensus AGTTTTAGTTTTCCTCTGAAGCAAGCACACCTTCCCTTTCCCGTCTGTCTATCCATCCCT
R4- ATATTATAT-ACATATCACATT
R6- ATATTATATTACATATCACATT
consensus ATATTATATTACATATCACATT

AY
S8

Options (default values):
-a N specify band expansion size N > 10 (20)

-b N specify base quality cutoff for differences N > 15 (20)
-c¢ N specify base quality cutoff for clipping N > 5 (12)

-d N specify max gscore sum at differences N > 20 (200)

-e N specify clearance between no. of diff N > 10 (30)

-f N specify max gap length in any overlap N > 1 (20)

-g N specify gap penalty factor N > 0 (6)

-h N specify max overhang percent length N > 2 (20)

-m N specify match score factor N > 0 (2)

-n N specify mismatch score factor N < 0 (-5)

-0 N specify overlap length cutoff > 20 (40)

-p N specify overlap percent identity cutoff N > 65 (80)

-r N specify reverse orientation value N >= 0 (1)

-s N specify overlap similarity score cutoff N > 400 (900)
-t N specify max number of word matches N > 30 (300)

-u N specify min number of constraints for correction N > 0 (3)
-v N specify min number of constraints for linking N > 0 (2)
-w N specify file name for clipping information (none)

-x N specify prefix string for output file names (cap)

-y N specify clipping range N > 5 (250)

-z N specify min no. of good reads at clip pos N > 0 (3)
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Huang, X. and Madan, A. (1999) CAP3: A DNA Sequence Assembly Program. Genome Research,
9: 868-877.

2.6 Consed

Pl

Consed J& - #AEH MK EIEAL £inish A+, H David Gordon & ANT 1998 # kA,
HATCHE B A 15. 0 lRAS.

AE consed CVERUCNIEA £inish FIARME TR, B A EMERRIER AL T — B0
TR, RERS 7 (AT AL 3 T GE TE IR [, 045 AT Lt 2 BT, S SE TGS 41 2 45 L adk
740y EASFEDRE. (RN AT DU e 1] 1 LE Aok 71 4 sl B0 UE sNp.

AT B SRR 0 X-win32 FREE NEAE, B8 75 BRI E & 3L
T#

Consed H(fFili 28] phrap Wb IR, HWE I JE F BN N AE R SR RCA,
consed linux.tar.zo

U

http://bozeman.mbt.washington.edu/consed/consed.html#howToGet
2
1. B AR E
2. fRE4 zcat consed linux.tar.Z | tar -xvf -
3. A ENE

1) #RI\ CONSE HOME 4 /usr/local/genome, UWIRAMTHXAHK, 5 EAHCHE,
IHEUIA AR R A (. cshre AN shell MACE ). setenv CONSED _HOME xxx, Xxx
M consed ZHM Hx.

2) ## 37 $CONSED HOME/bin Fl$CONSED HOME/lib H 3%, I $AT 3 £F 4% 3 ik £
SCONSED HOME/bin H3k b

Consed iy S48 FH AR — L8R, s phred, phrap, crossmatch, TR LA R
/usr/local/genome/bin H3X T, B{$CONSED HOME/bin.

YT phred, B¢%&: bgefu.washington.edu (Brent Ewing)

T84 phrap 1 crossmatch, BE&R: phglu.washington.edu (Phil Green)

3) Zii¥ phd2fasta:
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Flmisc/phd2fasta Hk, BEAMZL 'make' %i¥ phd2fasta, R phd2fasta A
T BB B3 /usr/local/genome/bin B $SCONSED HOME/bin)

4) #%iP¥ mktrace:

F| misc/mktrace Hk, #AML 'make'%ii¥ mktrace, G mktrace AIHAT XM
BEIH> /usr/local/genome/bin B SCONSED HOME/bin)

5) AW perl #JF¥ (scripts HX Ml contributions HxXF) # 2| H %
/usr/local/genome/bin ¥ $CONSED HOME/bin), FHAEXBUAE A ATHAT (chmod a+x *)

6) WP ARG perl AELEL /usr/bin/ F, TWHEA perl ¥ 0 kA7 E
#!/usr/bin/perl -w SUSAHN AL

7) #TH /usr/local/genome/lib/screenLibs B}
SCONSED HOME/lib/screenLibs # H% misc NI primerCloneScreen.seq fl
primerSubcloneScreen.seq #HHZE T,

8) JESL BRI A (FASTA %!

/usr/local/genome/lib/screenlLibs/vector.seq
(EE$CONSED7HOME/lib/screenLibs/vector.seqo ST B BT AR 741
9) L EEFFIA (FASTA #%50):
/usr/local/genome/lib/screenlLibs/repeats.fasta,
(B SCONSED HOME/lib/screenlLibs/repeats.fasta). WRAEFEA M ESEF
H, B phredPhrap MKKAT kG AT ATRTM#H# 5D, .
Isystem( "S$tagRepeats S$szAceFileToBeProduced" )
| | die "some problem running S$tagRepeats";
BOSF
#!system( "StagRepeats $szAceFileToBeProduced" )

# || die "some problem running $tagRepeats";
TN

Consed MM A2 phrap 4 E N * . ace CERIZLAE 1K reads I phd. WEE S
o XECSTARRA I AR 7 A7
AP E S H i, H AW chromat_dir:
—ANMFIR phred B E S 10 30 F——phd SCHFI H 5%, H A0 phd_dirs;
—/Mit consed I TAEH S, HRATE CEEMAN edit dir), HHAFH ace X
e
SANHE LR . W
[1iudy@119 bash /disk2/team06/1liudy/test/test consed]$ls -1Ft
total 72

drwxr-xr-x 2 liudy prj0327 4096 Sep 22 02:01 edit dir/
drwxr-xr-x 2 liudy prj0327 20480 Sep 18 03:21 phd dir/
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drwxr-xr-x 2 liudy prj0327 16384 Sep 18 03:21 chromat dir/

i

W RIS ALUE, fEH® “edit dir” THEMA"consed"WII2T# 7, &7
FTITLL G i DR AR ace SUAFE -

.=.§ Ace Files ; a H;E
Click on an ace file and then click "Open™

04:26:18 10-Mow—-200R out.ace.l

S9—-HNow—2008 out.ace

0Z2:04:94 Y-Now-2006 1109 . ace

enter pattern (*"s allowed): I filterButton

Dpen | Exit Consed

2-5 consed M NIER AT

W phd dir HEHKRHTEERITHIF consed, I -nophd" ZHIs17 4 GEFT IF
consed JHifl, ANSIREHEH . M7E"-nophd"ZH F, consed MIRZIAEHLILSLIL, 10
FEAFERA read MR, TREAIRLRES, MWAR chromat dir 8, WAREEE reads
RG] . S HIZAT consed MIINRARE K 22 /0% K 2% reads ¥ phd SUAFARAEAT .

LUN AT DI RE K S BLAR 2 7E consed HR&H5EHE, reads MAEXNIEM, JFH S
£ TR BLBEAT I o

1. ERHEA)R:
FHti"Consed Main Window" M_EZEITHKIXHS TREIX . iFest. contig FIERA

read %3,

Contig FIERPMIPA contigs MY reads MADBIZMIFHES . &P ERT
contig &M, PEA contig M) reads M contig MK S EL.

Read IR IR TR read fEPHELI R DB T contig.read KEMI{E contig
BN E e VA

Contig #IFRM read FIERM T I 70— MERIX, AT contig Bi# read KA
BEATASO, 1 RIX ORI R DI fE -

Kl 2-6 BijE consed M F S
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4

.
= Consed Main Window lai]
File Havigate Info Options Help

Inut.ace

Search for StringIUndu Edit...lPrintI Ouit Cunsedl

Assenbly ?ieuIHdd Heu ReadslﬂigestsIRennue Reads Hiniassenhlgl

Single Click and then Click OK or
Double Click to Select Contig

Contig List

Contighl0; pawbaxa0_001254R,abl
Contig702; auwhaxal_000732,abl
Contig718 (894 reads, 53442 hps)
Contig7203 awbaxa(_001280.z1,scf
Contig722 (664 reads, 44773 hps)
ContigB0l;: LY_06110601,abl
Contig02: LY_06110602,abl

You nay type full contig nane:

Read List

LY_06110601,abl Contig801 (~275 bps from 1 to 275 )
LY_06110602,abl  Contig802 (~155 bps from 1 to 155 )
awbaxa(01_1,ahl Contig718 (~734 bps fron 11779 to 12510 )}
awbaxa(0l_r,ahl Contigh02 (~403 bps fron 1 to 403 )}
auwbaxa(02_1, ahl Contig718 (~721 bps fron 48431 to 49147 )}
auwbaxa(05_1, ahl Contigh09 (~274 bps fron 1 to 274 )}
auwbaxa05_r, abhl Contig722 (~737 bps fron 3835 to 4565 )
auwbaxal06_1, ahl Contig722 (~745 bps fron 25880 to 26615 )

Find reads containing (#"z allowed}: I Elearl

Find 1st read starting with: I

E Shouw Contig I Close All Hindouws

F]

K 2-6 consed I3 A

2. KI# contig MAHZERE:
7t contig IR T AT —A contig AT, SHIXA contig MEIH. &WHHLIEIE

7 N BR T contig MIAIRE L. f AT B R A 3858 K contig 741
(consensus), PR —ATERUM contig MR —4% read, 7E% HMAuM SR TH—4%
read NI4T, ATRMNT AR read MIMFT5 1. PHEFEZ ISR ORRK, 15
S EIREOR UL, RN R ZE . WHEIRE &, W UER B contig MPHERG L.
AR EARI D read MK, RAFIEHREA read FABHEE mi AR B, At g
COBUBE BUbR 7T LUOE I (R I ol 22 A7 R SE L P B Th e D ] 27
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=| Alfigred Reads

=10
File Havigate Info Color Din Hisc Help
| out, ace | Contig?18 Sone Tagsl Pos: clear

Search for String| Compl Cont| Cowpare Cont| Find Hain Hin| Err/10kb:

30480 30510 30550 0 A

[TCTTGATCAGTAATTATGLTTTAGTAAGAATATTGETGT TAAGGTTTETGAT#CCCCTATEEAAGCACGARAGTCAATAGTCACGLAATE

30540

[TGTTGATGAGTAART TATGET T TAGTARGAATAT TG TGT TARGGT TTGTGAT*CCCCTATGLARGCACGARAGTCAATAGTCACGCAATG
[TGTTGATGAGTAARTTATGCTTTagEaagARTATTGLTGTTARGGTTTGTGAT#CCCCTATGEARGCACGARAGTCAARTAGTCACGCAATEG
[TGTTGATGAGTARTTATGCTT TagtarGARTAEEGGTGTTaagGT TG TGAT#CCCCTATGEARGCACGARAGTCARTAGTCACGCAATE
TGTTGATGAGTAATTATGCTTTagtARGAATATTGGTGT TARGGT TTGTGAT#CCCCTATGLAAGCECGARAGTCARTAGTCACGCAATG
[TGTTGATGAGTAATTATGETT EagEanGARTATTGETGTTAAGGT TTGTGATCCCCTATGLAAGCACGARAGTCAATAGTCACGCAATE

GTasCaatAttaGT agGTTTLTES CCCTATGLAAGCACGARAGTCAATAGTCACGCAATS

TCTTGATGAGTARTTATGCTT TAGTAAGAATATTELTGT TaAGGT T TG TGAT#*CCCCTATGEARGCACGARAGTCARTAGTCACGCASTE

obagtasttatgctttagtasgastattgstgttaage s tGAT+CCCCTALEEAa8CACGAAAGTCAATAGTCACGEaatS

= Trace Window: Contigr18

EL

disniss |

[ssdq

I raubaxal_000477,yl,s D:
r

v I W rhd

scroll . i
Together? . Tes| v He i i
\\|\\||\
IRIRTA

Vol

Renove Unda
Help Insert | prev | Disniss | next | Help Delete |

Kl 2-7 contig & A reads W&

X HACK contig, TaMRERRCRZIRIRH, Pl consed 3241 T
G contig MIPHE:

H iR T contig KPR IR RS0, DR contig R AR . IXMEE W
JN{E contig & HIZEEIX "Err/10kb" 4718 W EEIE/REUE T 702 3.38 MR,

9 R T K contig BN XM IR, it navigate ", Fhsesh
2
Stranded/Single Subclone/Unaligned High"IEJ{,
EE T3 — AT R 4%

consensus quality"

—RINGET LU B

ok mi, H b — A3 i "Low Cons/High Qual Descrep/Single
BV k4 A T e 2 2R X el A
PR HRAEAE AR M, P DL R R R e T
"Region covered by only 1 subclone"HfI"High quality
B pT s PR o s B T

"Low

discrepancies/>5bp from unaligned region",

DA FRAR I DX 1], MR A S —
AN BRI TR R BRI 25) BIREL, XEHEEF TR —A4HR, contig & H
A BN IR A B T AL E DL i save IR, SHIE D BRI TS R T LURAT .
Kl 2-8:

ii"navigate"->"Low consensus quality"
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K 2-8 F-# contig FMEFiEX

3. JREHEK contig MPTH reads KM ERE:

"Contig Information"%

F contig

’/\’

-

"Save"Hr X EEE . g 2-9

b Info" %4, %F"Show Contig Information",

. . : I
=] winerm =| Low consensus quality (<=25 or 98) L« Ol =10
Contig Read Consensus I
Name MName Fositions
Contigrs22 {consensus) 1 bhase quality below threshold
Contig#22 {consensus) 43-54 base guality below threshold
Contigrs22 {consensus) 317 bhase quality below threshold
Contig#22 {consensus) 1195 base guality below threshold
Contigr22 {consensus) 4074-4077 base guality below threshold
Contig#22 {consensus) 4080-4102 base guality below threshold
Contigr22 {consensus) 4104 base quality below threshold
Go | Prev I Hext | Save | Disniss |
=| Aligned Reads |
File Havigate | Info Color Din Hisc Help I§
lﬁ Lou Cons/High fual Discrep/Single Stranded/Single Subclone/Unaligned High
Low consensus quality {{=25 or 98}
M High quality (>=40} discrepancies, » 5 bp fron unaligned region —
High quality discrepancies as above, but onitting tagged compressions and G_dropouts
High quality discrepancies as above, but onitting nost pads
Edits
Edits but not n's
Tags 3
Unaligned high quality regions with >= 20 bases outside chimera tag
Regions covered by only 1 strand and only 1 chemistry {or none at all} {not counting unaligned ends of reads} |}
Regions covered by only 1 subclone for none at all} {not counting unaligned ends of reads}
Search for open reading franes b
Toggle feature: when navigating to position on a read, pop up the trace {currently off}
Toggle feature: when navigating to consensus location, pop up all traces {currently off) Elaar‘jz

R A
%, WoRPTH reads fEIXA contig BHIAI BRI M. A LA

=i Contig Information =10
awbaxal_000710,z1.scf length 130 42266 42395
awbaxal_002461 .z1.scf length 204 42427 42630
awbaxal07/_1.abl length 744 42693 43436
awbaxal_000221 .z1.scf length 617 43130 43746
awbaxal_001816.z1.scf length 189 43406 43594
awbaxal_ 000725, z1.scf length Z05 43498 44002
awbaxal_001806.z1.scf length 577 43515 44091
awbaxal_ 000493, z1 . scf length 263 43531 43793
awbaxal_000370.z1.scf length 546 43848 44393
awbaxal_001836.z1.scf length 276 44083 44364
awbaxal_000423 . abl length 985 44536 45520
awbaxal_000423 . z1.scf length 475 44565 45039
- : awbaxal_001986R .abl C length 213 1 213
=|§ Aligned Beads awbaxal_001886.z1.scf C  length 391 49 439
awbaxal_001790,.z1.scf C length 236 77 312
File MNavigate Info | Color Din Hisc awbaxal_000476.z1.scf C length 504 95 598
T Shou Contig Infornation F rawbaxa0_ 001727 .yl.scf C  length 308 138 445
quhacg v | rawbaxa0_000492 .yl.scf C  length 129 351 479
Show Subclone Tenplate Infornation awbaxal_000273.z1.scf C  length 615 333 9937
Search for String onpl Lon onpare Lon Ind M| rawbaxs0_002426.yl.scf C  length 107 439 545
1 rauwbaxal_000459 .yl.scf C length 664 473 1136
awbaxal_000244 . z1 .scf C length 651 551 41201
awbaxal_000333.z1.scf C length 431 557 987
SECCCTBTECETETCGTEY | 2 h2va0 000415 .24 .ecf C length 555 G596 1450
el CCCCCTGTCCCTGTEGTL ) | awbaxal_001165.z1.scf ©  length 486 748 1233
= awbaxal_001873.z1.scf C length 458 1210 1667
rawbaxa0_001254 .yl.scf C length 607 1465 2071
awbaxal_001763.zl.scf C length 354 1583 1946
awbaxal_ 001791 .z1.scf C  length 355 41621 2475
rawbaxa0_001223.yl.scf C length 200 1911 2110
rawbaxa0_ 001739 .yl.scf C  length 316 2021 2336
awbaxal_000213.z1.scf C length 713 2223 2935
awbaxal_000464 .z1.scf C  length 401 2262 Z662
rawbaxa0_000291 .yl.scf C length 650 2415 3064
rawbaxa0_001214.yl.scf C length 174 2482 2635
=l =
Find {case insensitivel}: I Find Firstl Find Hext| Save to Fild
Disniss

2-9 1% contig I reads WAL E

4. BE contig Z[AKIKRRMIEK M reads E‘J%%%‘T*YR:
FrEH EAdiiada " Assembly View" & H —4N i H 78 contig ZIEIHIE 2 7] reads

KA, B RALE L IE R IERN scaffold, (icontlg BB 2 L S R B 2, B
M— 4 ik aktt, FoRW i EME G B —RERekt, RN reads HEiifE
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%0 P4 LR TE ARG AP AL A B BRI O B B, LA P
4 95 PR AELI (0 00 P UL B et . k] 210
I = |

Kl 2-10 Assembly View

TR AT 82 0F S m) )7 T i Ok, P RL S i "Assembly view" & ) "What to Show",
ERHHILEFE " Fwd/Rev Pairs", W IERIGEIT )" Show each consistent fwd/rev
pair within contigs"#1"Show legs on squares for consistent fwd/rev pairs"
FE i apply", MASTEEIR contigs Z AR AMIFEINE /R contigs WIIIE R LR,
REE LA T (8 1R 4 31 1 I 1) 78 6 S 5 1) DX 338

5. FHRAFGRETRELEX:
fE"Assembly View"# M iii"Sequence Matches", &ifith cross match X2

BOkmie . midivrun crossmatch", FFSENAM contigs ZMBHATHN, FFHELEXT 45
WA HIAE " Assembly View" & [ HIA contig b, HARBMOLLNERIERETHEEE, B
RE R X & 2-11:
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= Assembly View

O -0

Help Help

Quit Consed

il

=| Which 0 Show it Vigw

run | with -ni 20 i 50
ather crossnatch options;

Zoon In| Zoon Out| Zoon Orig Mhat to &' '~

Fud/Rev Pairs

/ I do not show any sequence matches at all
d;a

ﬁ - filter seq natches by size nin size:
I ok to show sequence natches between contigs
I” ok to show sequence natches within contigs
7 ok to show direct sequence natches

& 7 ok to show inverted sequence matches

Hatches | only show sequence natches to this region:

396 naw sizes | 39008

contig:

In/exclude Contigs

Read Depth
Which Tags To Show [LMinun % sinilarity: %0

Show Selected Tags  |APPLu|

left pos:

& right poss | ¥

Hide Digest Cut Sites —
<] <] <| pres] West | 5| 32| 3] ewrsorl| T e

2-11 Assembly View HJLEXTIhfE

6. f£ consed PHEZERFF:

fIHF"Search for String"% I, M— contig Hikrh—B¥4 (consed WHE ML
RAEHD, F AR A E " Query String" W (WATPLEERIHIAN), ARJ5 Mok, FEFuL

SR B AIET A AR P LA E . Wk 2-12:

——j wreseracseriog ey

N . 7
235 Query string: agccggococgotttcatta (length: 18)  (cd =i SRSy 1 Z iD
Contig7ld  (consensus) 53350-53375 (|  ouery strine:
Contigs0l {consensus) 14-31 (o I agecggeogetbtcattd |
Clear I
# Search Just Contigs |
B fin L Brew L Hewt L + Search Just Reads |
= Afigned Reads
File MHavigate Info Color Dim Hisc
I out . ace I ContigB01 “* Exact |
Search for Str‘ingl Conpl Contl Conpare Cuntl Find Hain Hinl Err/10kb A R |
10
—_—1TTTT 7
SCoot tCACGGETAGCCGGCCGETTTCATTAGT Per Cent Hismatch: I5
oot tcACGLGCTAGCCGLECGLTTTEATTAGT
_— 00— Hinglets fils ko ales sesrch
theave hiank Lo net csarch 3832
I oul,ave, fanta, soreen, singlets
Ok Cancel

Kl 2-12 K7
7. %# contigs:

XNTHEEXIEINA contigs, FATAT LT ERARE S ENA contig BE X I T[H
—/MIE L, FEPIAS contig F HE AN s Compare Cont™#H LU 0. diahi i 1]
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FIralign" tbXxf. BB L 4 REA B T LLE2 G, dfitbx & 04 T AR "join
Contigs", M/ contigs IEEEK T, P 2-13 Al 2-14. FHEFEIE, WARMA contigs
FES LX), W2 %4 “compl Cont” B —A contig W EAMNTA, A e TER:.

=l Searching Comtigs =| Atigned Reads =10
B File Havigate Info Color Din Hisc Help
Query string: agccggocgot)
| out.ace | pontie71e Some  Tags|Pos: clear
3 Search for String| Conpl Cont| Conpare Cont| Find Hain Hin| Err/10kb. 3.38
Eunt1g801 (comsemsus) - y -

[TGTGTGEATTAGTGLORGETTCCAACGGETRIGCCHGGECAGLTTTCATTAGTACCHGE

el 1 TG TGCATTAGTGLC*GGT TCCARCGLEETAGCCGLECGLTTTCATTAGTACC*GE
-— TGTGTGEQTTagTGv:lf.*ggtTEEQQEGGETQGEE*GGEE*GETTTEQTTAGTQED«GG

- tagccggccTGCTEtEattagtAcCge
=| Aligned Reads IEI TAGCC#GECC*GETTTLAT TAGT ACCHGG
+tapBokpgoiokpioit toat tag tacok
File MNavigate Info Color Din Hisc Help
—. I 1 [ — TAGLCkGHCOAGET L atkant 2o
.=.§ Compare Cortigs g a ]D

ContigB01 conplenent just in this uinduul

40 50 60 70 80 90 100 140
T T T T T T T T T T T T T T T T T T T T T T
chgttcacggctg:cgg:cg:ttt:attagta:cggttcgtggc:gac:tttagca:cggttcgtgc:acggaccggta:taaagtgagtggtggcagaatgttgt:agtt

ccgacactaatgtgtgcattagtgccaggttocascggotbgoongarongetticattagtarchggttongtageongacctttagearcrggttogtgeracggaccagt
1 1 1 Il Il 1 Il 1 1 Il 1 1 1 1 Il Il Il Il

520 53330 53340 53350 53360 53370 53380 53390 53400 53410 53420
Contig718 conplement just in this uindnul
Align |
o 10 20 30 40 50 50 70 80 30 100
T 7 T T : T T i : i T T T T T : T T T T T i T
gv:ggttv:nEEGETQGEEGGEEGI:TTTI:QTTQGTP«EEGETTEGTGEEEGnEI:TTTQGEF&I:EGGTTEGTGEEnEGGnEEGETQETQnQGTGnETEGTGGEnEP«nTGTTE
rrlrr P Lt L) Pl et

QGTGEEGGTTEEQnEGGETQGEEGGEEGETTTEQTTQGTﬁEEGGTTEGTGGEEGnEETTTQG:ﬂEEGGTTEgtg:ca:gga::ggtactacagtgaGtggtgg
7 R R S50 S5m0 ShEe0 5400 R CREER) S50 S50 5345
C—— I |

Scroll Both Aligned Reads Mindouws

If join, highlight reads from old right contig? “* True | . False

Create Fake Read to Direct Phrap| Join Contigs| Disniss

2-13 % contigs

4 r':;fa ‘ i“]D-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-j-:

18 case lnsensitive
Join conplete., You must zave the assembly before ) ¢ ! =

doing any other edits or else the ,urk recovery .
file will not be usable. All reads fron the old i a iD
right contig are highlighted. To unhighlight, go

E to the Hizc menu and choose "Unhighlight ALl Help

Reads™
ContigB03 Sone Tags|Pos: clear‘l
Find Hain Hinl Errf:lOkb:l | 3.497

Al

Disniss

BCCkGETTORGTGLCC+GACCTTTAGCACCGLTTCGTGLCACGLACCG

AL TACC*GGT TC#GTGECC*GACCTEtagBacC*xGhttogagceacezacce
TTCATTAGTACC#GGTTE*GTGECC#GACCTT TageACC+#GGT TCgtgecacaas
‘ttEattagtAcCEgettCTGTTELCTGACCTTTagoAcCxtatafteat sl
TTCATTAGTACC#GGT TC#GTGECC*GACCTTtagcacEigattaata
Etoattagtacowggttokgtgecckgacctl
TTCATTAGTACCEGLT TCRG TGLCCRGACCT T TAGCACCHGLT TCLGTGLCACGGACCE

|Cuntigso1 F
Kl 2-14 &E#LUEM contig

8. 1¥4 contig:
1f contig & HHEHE— M7 EIEAH, EPE"Tear contig at this consensus

position", EUEHH—ANE L DMEIE RS L X — L B — reads Wizkl4r 3] B &R
Wi. LG AT"Do Tear", JF KM contig #i¥xkT 2 e WH 2-15 f12-16

=| Compare|
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. —tTY
= Aligred Reads En
File Havigate Info Color Dim Hisc Help

Sed

| out, ace | Contig??6

Some Tags|Pos: clear

Search for String| Conpl Cont| Conpare Cont| Find Hain Min| Err/10kb: 4,80

AT TCGTCCTAGCTAATGATGTGGCACAGGTTTTCTAT . :
SWEEESESt  °° above but with options...

T TCGTCCTAGCTAATGATGTGECACAGGTTTTCTATGTGAAGGATATGTC TACCAAGCLGAGARAAA

lattogtCCTagetaatgATLGTGGeaCagg]

AT TCGTCCTAGCTAATGATGTEGCACAGETTT TC TANG TGAAGGATATGEL TACCARGECGAZaaaaa) H
N TTCGTCCTageTANTGATGTEGCACAGGTTTTCTATGTGAAGEATATGTC TACCARGECGAGARAZA!
ATTCGTECTAGETAATGATGTGOCACAGGTTTTETAT add rawbaka0-001986.yl.scf to file out_read-list.tx

Pick -=> (Top Strand) Primer from Subclone (H13, plasnid} template

1 Attogt]
L W e R s =—rotot Pick <—- {Botton Strand) Priner Fron Subclone <H13, plasnid} teplate
=| Specify Which Contlg Fach Read Shouid Go Inte |8 |C Pick —-> (Top Strand) Priner fron Clone (BAC, cosnid) tenplate
I Pick <—- {Botton Strand) Priner from Clone {BAC, cosnid) template
Al -
<=[ »->| raubaxa0_001386,y1.scf Tell phrap to not overlap reads discrepant at this location
= Tear contig at this consensus position
H| | S| e F b= Display traces for all reads
Pick —> (Top Strand) First PCR Priner
:I v_—>| aubaxa0_000459, 21, sof
Pick <-- {Botton Strand) First PCR Priner

w&=| 4 =3| rawbaxa0_000229.y1.scf
«<=| # -3| raubaxa0_000419,y1,scf

w <=| # =>| rawbaxa0_001148.yl.scf

disniss|

Put read raubaxa0_001986,yl,scf into its oun conti

the li

Show Contig | Close ALl Mindows|

ki

9 Do Tear Cancel

2-15 ¥¥4> contig

=i Aligned Beads i a i

I |

a

File Havigate Info Color Dim Hisc Help

Help

Iout.ace IEuntigBﬂd

Sone Tags | Pos: clear

Quit Cunsedl

Search for String| Conpl Cont| Conpare Cont| Find Hain HinI Err/10kb: 8.55
4 4130 : .

30

CAGCCARAgEGCCACATEgELCtE ggasbagasacaktcatokooac TEEATES
GQGEEQQﬁGEGEEﬁEQTQGTTETTT*ETQGGQQGa“

fo!

=| Aligned Peads

=0

File Mavigate Info Color Din Hisc

Help

Inut.ace IContigEOE

Sone  Tags| Pos: clear

Search for Stringl Conpl Cont| Conpare Cuntl Find Hain Hin Err/iOkh:I I 23,07
10 40

= ARA T GLELoaEte toa

Al

ElL

disnissl

2-16 #7415 contigs

9. I —" read M contig H4; & H¥k:

1E contig & HHEHR FES K read, SRbRATHE, EFE"Put read *** into its

own contig", BWJ{iX4& read W\ gk, il 2-17 fil 2-18:
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=| Afigned Reads R
Help

File Havigate Info Color Din Hisc

Iout.ace IContig803 Sone TagslPos: I clearl
Search for String| Conpl Contl Conpare Contl Find Hain Hinl ErrflOkh:l I 3.47
p— - - y =90 Al

ATGTCCATCATATAAAGAARAGATTATGATAXTGACATGT TAGGCAGCATTCCACTTT

atGtectctATARGAaagAtATZatEactat
ATGTCCATCATATAGAGAAARGAT TATeaE BkEeaCATCttagkeakeat TCCACTEE
atGTCCATCATATaaaga8aagattateatakteatatcttaggcagchtTocact tt
ATGTCCATCATATAGAGAAARGAT tatgatalteaCATGt Taggcaceat TCCACTET
NTGTCCATCATATARAGARAAGATTATGATAXTGACATGT TAGGCAGCATTCCACTTT
ATGTCCATCATATARAGARAAGATTATGATA*TGACATGT TAGGCAGCATTCCACTTT
TCCATCATATAARAGAARAGAT TATGATA*TGACATGT TAGLGCAGCATTCCACTTT

{1 T [ ATATRTATA I [ =il =TT [
ATGTCCATCATATARAGAARAGATTATGATA*TGACATET TAGGCAGCATTCCACTTT
add rawbaxa0_001172 .yl.scf to file out_read_list.txt

as above but with options...

Tag: matchElsewhereHighflual show nore info?
search for string with this matchElsevhere tag

Tag: chinera show nore info?
Pick ==> (Top Strand} Priner from Subclone (H13, plasnid} template
Pick <-- {Bottom Strand} Priner fron Subclone {H13, plasnid} tenmplate
==» {Top Strand} Priner fron Clone {BAC, cosnid} tenplate |
{-- {Botton Strand} Priner fron Clone (BAC, cosnid} tenplate

phrap to not overlap reads discrepant at this location
contig at this consensus position

Display traces for all reads

Pick ==> {(Top Strand} First PCR Priner

Pick <-- {(Botton Strand} First PCR Priner

Put read rawbaxa0_001172.yl.scf into its own contig

K 2-17 M contig H43% reads

=ni Aligned Beadls {= 0 =0
Help Help

Sone Tagsl Post clear

File Mavigate Info Color Din Hisc

| out..ace | Contig803
Search for String| Compl Cont| Compare Cont| Find Hain Min Err/il)kh'l 3.47 Quit Consed
0 0 3 0 liassenbly

ARATGTCCATCATATARAGARAAGATTATGATARTGACATGTTAGGCAGCATTCCACT

- atGteEtctATRAGRaagAtATgaEESCEa T

Laal= 55 TGTCCATCATATARAGARRAGAT TATgatkEoaCA TGt tagkeakeat TCCACT
Ll - ot GTCCATCATAT aaagaaaagattatgataktgabat gt taggcagcht Tecoact
Ll TG TCCATCATATARAGARRAGAT tateatalteaCATOt Taggcareat TCCACT
B
-
|

RAATGTCCATCATATARAGARARAGAT TATGATAXTGACATGTTAGGCAGCATTCCACT [ |
REATGTCCATCATATARRGARAAGAT TATGATA® TGACATG T TRGGCAGCATTCCACT
=0

File Havigate Info Color Dim Hisc Help

Iout ace ICnntigBOB Sone Tags|Pos: I clearl
Search for String| Conpl Cont| Conpare EontI Find Hain ll.lnI Err/10kb: I 67.48
| 540 55

Aligned Reads

disnissl

<<¢| <[ | Prev| ewt| >| 3| 533| cursar|[tag turest chinera natohElseuhereHighlual tag data:

K 2-18 B HRM read BN —/ contig
DA bS8 AT e, JLM iy DI ResL# v] LIS I8 B R . W20 2, YLD
REHLSEAE SR A 5 A RS2 . WIHR consed SEIUME—IhfE A R P B2 AT, 2

HYRABL T IR R R
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" 2 .
errer error
spened pipe to process ruming flooiess s mpreied it the oare of the
@ fusrflocal/genone/bin/phredPhrap =¥ but could not @ mini,070119_054814, fof . However, thiz file
read anything from the pipe cannot be opened, Thus we cannot merge this new
assenbly,
i Disniss | | Disniss |
Kl 2-19 #k 1 Kl 2-20 Hiik2

XA L T EEHICE consed MIZECRMAIZR, Tk 2-21, #EEF N B
"Options", #F"Edit Consed/Autofinish Parameters", fUHCEMHHRT®ZE
BUN 1T RGN A AR IR . ] consed W 22 B0Ac im0 n] LLE X Py V2 ok .

i

=| Consed Main Window |o iD_l

File Havigate Info I]pt.ionsl Help

General Preferences

out, ace.16
Primer Picking Preferences

Search for Stringl Undo Hide Sone Tag Types Quit Consedl

fAssenbly '.l'i.eul fAdd Hew | Edit Consed/Autofinish Paraneters| enblul

= Edit Parameters | iD.B

current values: default values:

consed, autoF inishHinHunberOf ErrorsFizedByAnExp
0.02 j I 0.02
consed, autoF inishRedundancy
2 j | 2
conzed, autoFinishAverageInzertSize
1500 j |1500

consed, prinersHaxInsert5izelfASubclone

3000 j I 3000

[ I
Find Paraneter: I Find First| Find Hext
# just user | + Jjust pro_ject | + all users/fall projects

E Save | Disniss I

2-21 ¥ consed 5
i H

1. &4 ace 3014
B EEORN “File” 4, fmprpikfirsave assembly" &I, 1] PLHRERAA1E K

Jilt) ace . WK 2-22



B2 AL 55

B 2-22 {#4F ace 301

2. #iH contigs FF¥:
M EREE “File”, % "Write all contigs to fasta file"n DAEiHTH

contigs. WRFEHIHHIE—A contig, ATLAFEAHN contig E I mdinFile™, %
£ "Export consensus sequence" Eea "Export consensus sequence (with
options) "KIREHIH TCHE contig IEHFIFA) HhE A7 L R R Akt
J& fasta 2 phd 2555, WP 2-23:
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=.i Aligned Beads ; a iD

File | Havigate Info Color Din Hisc Help

Export consensus sequence 1

I Contig726 Sone Tagsl Pos: I c].earl
Export consensus sequence {with options}...
Find Hain Ivlinl Err/10kb: I 4.80

4e0 470

| Save assenbly

Quit consed

Cr—‘cﬁr—‘c*TGQTGT>0<TTGTGTGQTTTGGQTQTﬁTﬁGTTQCTEGTQT(—‘«QTT(—‘«TETTQEEC

F‘DQQ‘WTTF‘DTFTWTTF‘TF‘TF‘DTTTF‘FQTQTQTﬁF‘TTQF‘TF‘F‘TQTOQTTQTF‘TTQF‘F‘F‘

=| Export Consensus =

Hrite Hhole or Part of Consensus?
vuholel 4 part |
Start Position:

End Position:

—
—

C
C
C
C
C
C
C
C
C
C
C
C

Fornat:

4 Fastal + Phd |

Hrite Both Bases File and Qual File or Just Bases File?

- Both Files | # Just Bases Filel

0K I Cancel

|
ﬁlﬁlﬂ Prevl Nextlﬂﬁlﬁl ©
: oy —

il

{ ik

&

2-23 %t contig ¥4
w0, ) R
1. i21T consed R T F45R:

no ~/.consedrc file so no user resources will be used--that's ok
no ./.consedrc file so no project-specific resources--that's ok
couldn't open readOrder.txt--that's ok

Error: Can't open display:

X U T A R R ik D AN SRR IR A . A x—win32 Rk ED ] R v
2. 21T consed N FHIER:

no ~/.consedrc file so no user resources will be used--that's ok

no ./.consedrc file so no project-specific resources--that's ok

couldn't open readOrder.txt--that's ok

Fatal: The parent directory must contain phd dir and chromat dir, but it doesn't.
A typical directory structure is a directory named after the project, with
subdirectories named edit dir (containing the ace files), phd dir (containg the phd
files), and chromat dir (containing the chromatogram files). Consed would then be
run from within edit dir.

Version 14.00 (040827)

KM T EHHFKAH “phd_dir”.

23]

1. XA R gl RT3, B FURRIERAL K contigs, GRS contig P34
BRIEEE R, X CHIAEFIIF ) contig Wil 514, %t contig ¥4,
BAAF AL -

Y&k :\consed\example\test.ace
S R

Gordon D, Abajian C, Green P. Consed: a graphical tool for sequence finishing. Genome Res, 1998, 8(3):195-202
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2.7 Primer3

ikl

Primer3 st K LAar AT B BAT IS 1Bt . BT 51 )P primer0.5,
Steve Lincoln. Mark Daly Ml Eric Lander K.

Primer3 MUIREZM PCR SIM¥IE, & REME LLA ™A% I 5 | ) R I A5 /R0 — 24k . %
ATHIEAE T XA primer3 RASIRAGNE, EEHOCHER pCR 510
E:*

T EHLAL
http://sourceforge.net/project/showfiles.php?group_id:112461,—Fﬁiﬁh
primer3-1.1.0-beta.tar.qgz, PUEMA FEHhE:

http://fokker.wi.mit.edu/primer3/old_releases.html,

AR
$ unzip primer3 1.0.1.tar.gz — gzt
$ tar xvf primer3 1.0.1l.tar —f#E tar B
$ cd primer3 1.0.1/src — R R LR H %
$ make all — A
MINSH

Primer3 S AT EAEMA SR, BT

PRIMER SEQUENCE_ID=45|#H% 5
SEQUENCE=2 R 5 [ WIN 751

TARGET= fif /& — M BRI, 51RE A 20AE € 1 Pl
PRIMER MIN SIZE=5|#)f/MESE

PRIMER OPT SIZE=5|¥)HiE K&

PRIMER MAX SIZE=75|¥f KK ¥

PRIMER MIN TM=75 |/ NEB Kl fE

PRIMER OPT TM="4|¥)fcidil il f

PRIMER MAX TM=5|9Ji5 KB kil
PRIMER MAX GC=45|#Jf K GC
PRIMER MIN GC=45|¥JH/ GC &

PRIMER PRODUCT SIZE RANGE="#JKVilH (#%il: min-max)
PRIMER PRODUCT OPT_ SIZE=fifi/ K&

PRIMER NUM RETURN=I&[HI[5#%5E, B 5

PRIMER FILE_FLAG=st 7t e SO (EF#{E 0, Adari)
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