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Panning for Genes

BEST SM-BASED ALIGNMENT PROGRAMS FAST_PAN DRAWBACKS EXAMPLE WEB INTERFACE INPUT FORMATS
Name Alignment Type
blastp/BLAST  Protein vs. Protein Database pairwise + Command-line on UNIX/LINUX not user-friendly M gene_identifier color_no
e Rep =y e e X e
thlastn/BLAST  Protein vs. DNA Database pairwise « Can only query local DNA databases gtml_mouse 2
fasta/FASTA  Protein vs. Protein Database pairwise . " . HEADME UDMINRAGE gtn2_mouse 2
« Can not query against a specific organism’s sequences
Hasb/FASTA  Protein vs. DNA Database paiiwise ) © S ot s >fasta_format_description_line <color: color_no>
. R e - Limited computational power o I ~GTIL MU CLUTATHIONE S-TRANSFERASE WU 1 (GSTH-1) <color:1>
gene ) § ? « Small user base gt Formar: [Tt ] PMILGYWDIRGLAHAIRLLLEYTDSSYEEKKY THGDAPDYDRSQLNEKFKLGLDFPNLPYL IDGAHKI
CLUSTALW Protein or DNA multiple S Enier i of gheries e TQSNAILCY IARKHNLCGETEEEK IRVD I LENQTNDNHVQLGH I CYNPEFEKLKPKYLEELPEKLKLYS
* Alternative sequence alignment capabilities needed EFLGKRPWFAGNK I TFVDFLVYDVLDLHRIFEPKCLDAFPNLKDF I SRFEGLEK I SAYVKSSRFLPRPY
(e.g. CLUSTALW, GENEWISE, MVIEW, etc.) FSKUAVIGNK
SIMILARITY & GENE IDENTIFICATION = SGTTI_DROE. GLUTATHIONE S-TRANSFERASE 1-1 (CLASS-THETA) <color 4>
FASTA/BLAST suswrauery | [eeseT | MVDFYYLF K ELNKKLLNLQAGEHLKPEFLK INPQHT IPTLVDNGFALWESRAI
e —— QUYLVEKYGKTOSL: VFDVGTLYQSFANYY JEARFEFL
© MOTIVATION R e— NTFLL TVADIALVAT EFKKY
< FASTA/BLAST s § it BLAST sptea i I DS Uﬁmhj;w\‘yﬁ - &
— . £z +BLAST_PAN: send the queries to NCBI BLAST server b — Fl
o 3 a
a 3 g « Search against the NCBI databases (DNA or protein) INPUT-
FASTAIBLAST o i< > f ; -
< £ = « Parse and plot out the high-scoring database sequences
£ s E gtnl_hu SAMPLE OUTPUT
A g £ * WWW access gtml_mouse
>3 gtml_
gz . 2 CGI D back end 3 output gtm3_human 2
< = . -
« Integrate other sequence alignment capabilities
eg. CLUSTALW, , GENEWISE, TFASTX, etc I B aln 0 FB E -
I T |
Simitar hits DEEEE SRR T LY Ij F——— [
) Qo 172155169 597 Mot ot it o
BLAST_PAN STRATEGY gtal_human 1 o 14 54254 £ 200
- lusteb, A gament et
FAST_PAN AUTOMATES THE PROCESS PROTEIN QUERIES gtal_mouse 1 - e ey
[ gta2_mouse 1 H R e e T
CLIENTWES BROWSER | 4t WEB SERVER gta2_human 1 3 Er
PROTEIN QUERIES - [
ou gttl_human 5 b3
tfastx ‘Order the hit sequences by their total - - al
e = ety NCBI T T (ETEE(Es) gtt2_human 5 1 S S st e
Local FASTA DNA databases dcma_metsp 5 7 b
¥ / ‘ gttl_drome 4 1§ 3 . e
 Parse tfastx results LD thastn gttl_anoga 4 L J o0 * T st stz -
+ Extract and store alignment parameters PDF page blepl 0 : —B B i Sil s agizsso i, seue
Align. Pages gta_plep Q1804517 IS5 7lgla 04517 Sonuenc  om Pt £P 1054773 1. 1SS IS 1SS A1 (337as) 06 |
gth3_arath 0 L A7 ol AT | (470090 g
211067326010 070420 15070430 WARC 2916 Sus scrof cOUA 5", 18 (557 a8)
2t initn: 77 78 opt: 786 Z-score: 1837.8 bits: 348.5 £ 2.20-98 >
Sml!h Waterman sco 56 75.824% identity in 182 aa overlap (1-182:10-555)
>gi1108 1- Parse blast results. - .
Y. e . PDF page tobac F R —
5
i i \ . listhtml arath :
o) . Align. Pageq o ® 5
%0 100 110 120 130 140 150 160 Lo o et €
L " KTIPEKIKLYSEFL A CClustaie I Eiaate el Il £
- i o s . Mview, D ————
ARKHICGETEEEK|RVDVLENQANDTSEALASL CYSPDFEKLKPG Y LKEI PEKWKPFSEFLGKRPFAGDKLTYVOFLA Order the it sequences by their total similriy against . T o i sl el s
! Genewise, s ) T e
2020 B0 a0 a0 a0 a0 460 il qeres o o F M =
@
CLUSTALW CAPABILITY DNA/PROTEIN ALIGNMENT GENEWISE ALIGNMENT CAPABILITY
« Identify same clone with different annotations DNA EXONL oy e ON2 EXONS EXON4 gtn2_nouse 1 WPHTLGYIDIRG LAHAIRLLLEYTOT
0F14504176  ref 00084911 TeTCageTAC S EEs o e W wLevioIRG LT
01183680 jgb] J05459. 1 | HU! MSMTLGYWDIRG LAHAIRLLLEYTDS
Prg[em _ 01111321913 |em-88256 ataacgttgace Intron 1  CAGcgegacecegtagt
« Compare similarity among different database sequences — fetetgagatg feactgtttancac
01399829 5p| Q00285 GTHU_CRILO MPMILGYWNVRGLTNP IRLLLEYTDSSYEEKKY gegagacgeecy geceecgegacaca
Gil1217201spIP19630|GTHI_WOUSE  HPMTLGYWNTRGLTHSIRLLLEYTDSSYEEKRVIGOAPNFPRSQULEEK [} ; N
GH1217101spIPOROIOIGTIZ AT WPUTLOVIDIGLAAIRLFLE tblastn — « Partial ali oueuse 27 ST o
artial align. SYESKKYTNGD
012322061 5pIPIOLIGIGTU_VESAY  HPVTLGYWDIRGLAHAIRLLLEYTOTSYEEKKYTHGOAPNFPRSQULNEK I O
01232204 5pIP2BLGLIGTIZ_HUNAN  WPITLGYINIRGLAHSIRLLLEYTDSSYEE KKYTH I « Can't find introns gi1115219131e1-87900 SCETAATA tntron 2 cace
. RS R . A gaaaaaactga caaaggagtasa
B tfastx -ﬂ_ « Partial Align. ccgaggtogge tetcacgggtaa
MVIEW CAPABILITY L B . severalintrons e
Colored by: property gty
Identities computed with respect to: (1)gil399829/5pIQ00285/GTMU_CRILO FRLGLDFPN

Intron 3

GENEWISE [ BRI - e B Good! 11113210131 en-87401 tacgegtcasTAG

teattagcaatcagact

[ Il O = comeaoter JR———

i1399829]sp| Q00285 |GTMU_CRILO 100.0%
232204 sp|P28161|GTM2_HUMAN  78.0%
232206 sp|P30116 |GTMU_MESAU  79.8%
1217201sp|P19639|GTH3 MOUSE  82.1%
i |121717|sp|P0O4905|GTML RAT ~ 89.0%

Genewise does a good job of finding introns and exons!

TFASTX ALIGNMENT CAPABILITY .

ERNPRENE

MVIEW assigns different colors to biochemically different types of amino acids so the Match to gtn2_mouse (218 a
user will be able to tell whether there is a type change at a certain position according to gt loTotatom 75350 116%6ST Areificial soquence plassid GST-fusion vecko (4505 aa) SUMMARY: BLAST_PAN BLAST
the colors ( )
‘GENEWISE ANALYSIS \ PAN /
SAMPLE ALIGNMENT PAGE Frane: T CORES: Score = 185 bits (464), Expect = 3e-45 * Web-based, platform-independent, user-friendly \\
Snith-Wiaternan score: 457; 43.137% identity in 204 aa overlap (5-208:1067-1663) -
Query sequences matching i[594518 sollss7 - 208: . « Utilizes NCBI BLAST Server/database
Match to gtml_human (218 a:
g-|59451a|gn 1AAAS6125.1] sequence 4 from Patent EP 0256223 20 30 « tfastx a|ignmem capabilities like tfastx (BFP)
Length gili21 mv\vummm|mLsvrmsvsnmmwuvuwswssxmewmwn mssmmswmnwu
g:;;;;]; 2::%;“(5 (1001), Expect = e-110 Identities = 178/218 (81%), Positives = “,“ i ] i - ]:j’ i « Integrates CLUSTALW, GENEWISE and MVIEW
Query: 1 MPMILGYWDIRGLAHAIRLLLEYTDSSYEEKKYTHGDAPDYDRSQULNEKFKLGLDFPNL 60 %0 100 110 120 130 140 150 160 « Other useful features including organism-specific search, etc
MPM LGYWDI RL LEYTD+SYE+KKY+MGDAPDYDRSQWL+EKFKLGLDFPNL ENQAMDTRIQL/ EGLPEKMKL)

Conclusion: BLAST PAN offers & rapic visual, powerful
e o e e and comprehensive approach for identifying novel genes

Sbjct = 61 PYLIDGSHKITQSNAILRYLGRKHNLCGETEEERIRVDVLENQAUDTRLQLAMVCYSPIF 120

Match to gtm2_human (218aa)

= Alignment page contains the alignments between the hit sequence and each of the queries
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