uniianisn 9

o o = “y 4
ﬂ'\TH'lﬂ"lﬂl.lll.lﬂllagﬂ"l?]lﬂ‘i'l&‘lf’ﬂﬂﬂﬂﬂ&lﬂ']l@lﬂ'ﬁ

wann13

luilgtiuanauiamihmediuingimsengg finsWanZuan ﬁﬂ'lmmm
dasmzdanmsRudumuazMIaTeAdaYee199 fomudndunnieiu - aoiu
ﬂaummaswmmmnmnmmyamamnlum'sm:mﬂﬂum’uaga LA
RULNAAIEAS  (Bioinformatics) %dLﬂuﬁﬂaﬂﬂummﬂmjﬁgﬂﬁmmﬁum Taodu
manifipatasnunisitaenfaeailunisfuduniusriwneAdayansing
maasEinwAlaunannnsideuasduwain %aluﬂﬁ)ﬁ;ﬂummmﬁﬂ@i’d'm Taons
Fudurnwasatedwaaiiia (world wide web) Farmanasailuenaaifidodld
anuilunaemaisndsensunu g abid animen Tsunsudidagilunis
Aareidays Hudu ﬂ'l‘iﬂ'a‘:Elqﬂ@ﬂfﬂﬂﬂ@lﬁfﬁ]:ﬂ%ﬂiﬂﬂﬁﬁ@iaﬂ’li‘iiﬁ‘lﬂéjﬂ’}’lmfﬁ
Tslungnmadosduanszuiumsnmeddnenvesiifie

Jaguszasd
n:l. W L - s e s = ‘
1inaldidrlansdunitayansaniingning udeysuunsorie
Sumaiiiia
d A o = =3 ('Y
2. efnvMImIduILaLRzMTIaTIEAlagnauRILaas
| 7} 4
vayauazgunsot
1. fededaysilinilolng $1uim 2 days (sequenced.txt usz sequence.txt)
2. Tanddoysfinflalng d1man 1 Toys (unknown 1-15.txt)
A =Y c’dd 2 e . o 3 a & ¥
3. edasnauRueasAdssuvUfiens  Windows  usssanIndedanuiaiatig
FuLnaiiiia
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P2 i o o o i, .
3'1}‘1’1 9-1 LMIBIMIBIALLLAS R LUITR {Autamatic DNA Sequencer;

PE Applied Biosystems)

GCTCGAATTCGTAATCATGGTCATAGCTGTTTCCTGT BT ¢
30 60

A e 4 N Y] ;ﬂl o a v Qeacy
E‘JJTI 9-2 W'JEIEJ"I{iﬂ’]‘a'E]"mﬁWﬂflJL‘]Jﬂ‘ﬂ'mLﬂ‘EEJ\‘l‘Wlﬂ”lﬂ‘ULUﬁLL‘UlIE!@II%&I@l
(37N PE Applied Biosystems)
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ISn1Iinaasy

. midﬂuﬁﬁé’umamnm‘%mé’ﬂiu:ﬁaLm:ﬂ'mﬁuia;umﬁﬂﬁuma“l,ugllu,uu FASTA
1. d’mﬁ'lﬁuLuamnﬁagm‘s‘aﬁ‘lﬁmﬂLﬂ%faué’miuﬁ@
5 Slalusunssy microsoft word Wia notepad uihaiielwalnadena

“File-New”

= ¢§ ks 4 A‘:A &t o S’ 5 | s
3. AUALASaIRNNE >" snudinTenioniBadoyssauIuERUY NUTIA

Lt}

usnuad WA 11U >at1 >a2 Huau
4. RuWdeuwafldannnisanu wiolEANEY copy EIFLLUA WA past §9

Tupssadaunlisasiuaren ldnaasuanslusin 1

i
; _,_‘ Lhditled Motepad

1>al
i 1 gtitactcta gigegacggt gagtacacgt gagatigect tagaggggat acaattagaa
61 tgaatgctaa tacccatatg ctttgagiga aatggattia tatttatctg cctaaagaga
121 agctegeggc tgattagett gtiggtaagg taagagctta ccaaggegac gatcagtate
181 tggtttgaga ygacgatcag acacactggea actiagacac ggtccagact cctacgggag
241 gcagcagtgg ggaattitce geaatgggeg aaagentgac ggagcaataa cgegtgaggg
301 aagactgcct atgggttgta aacctcttit ticagggaagg aataaaatga cygtgtacciq
361 aagaataa
>a2
? 1 cgggaagcgg ggcnccticy gacctenget atiggatgag cetngtegga ttagctagtt
61 ggtggggtaa tygcctacca aggegnngat cegtagetgg tetgagagga tgatcagena
121 cactgggact gagacacggc ccagactcct acgggaggca gecagtgggga atattgegea
181 atgggggaaa ccctgacgea gecaigecege gtgigtgaag aaggectiag ggttgtaaag
241 cactticaat ggggacaaaa cgcctgtagt taatagetge aggacttgat gttacctata
301 gaagaayg

1 cticggtcan naagggannn cggceccatta tttaatecta gtiggtaagg taacggcetta
61 ccaagggtac gatgggtagc tggtctgaga ggatgatcag ccacactggg actgagacac
121 ggcccagact cetacgggag geagceagtgg ggaatattge gcaatggacg aaagtctgac

181 gcagcecacgce cgegtgagig atgaaggect tagggttgta aagcetelgic gggagggneg
241 aaggtagttt actactigac ggtacctcgc aagaaa

311“?'\ 1 lesldlusunya notepad

5 1Se web server 7amIlAUSmsislusunsy FASTA Tufithdn  web
as o o
READSEQ Sequence Conversion "l.ﬂmmgﬂ‘n 2
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gﬂ“ﬁ 2 web READSEQ Sequence Conversion

6. 1689 copy fALIUATIINNALY notepad WFD paste RIbWTEIlU

web READSEQ Sequence Conversion LEIN® submit lﬁwﬂﬁ\‘]gﬁﬁ 3

>a1, 287 bases, 1E66 chacksum.
coggaagrougpcnecticogacticnpotatiggatgagcotngtcgga
Hagriagitgggoggtaatpgcctaccaaggognngatccgtagcipg
teigagaggatgatcagenacuctgggacigagacacggeccagactert
acgggeggcagcaginoagaatatiycoceatgggggaancecigacgca
pecalgecgeggtalgaagasggectiagoptigtanageacticast
ggogacssaacoccigtaghtantagctgcaggactigaigitacciata
gaagaag

>a2, 276 basea, 19AD chackaum,
clicpptcanneagggannncogrctattatitaatcotagtigotangy
taacggctiaccasgggtacgatagatugetagictgagaggatgatcag
ctacacigogactgagecacggcccagacteolacpoyeyacagc sotag

pgsalatigcgceat gacgasagicigacgoageancgocgegtgagty
sgansggectiagogitgtanagctcigteoggagogncgeaggtagttt
sctactigacggtacticgoasgees

»>a3, 311 bases, 1640 checksum.
aanctcgicgaecanvagagactiggectcicnglosagatat gotiag
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7. B89N format ﬁEE&LLﬁi ol EnulUsunsuitAgatunisen

dauwanliinseglule swlufisnsldiumseanuuy  primers

LU clustalW ﬁaé‘f’;azmiugﬂﬁ 4

Custal'r" Submission Form

Clustal W is a general purpose multiple sequence alignment program for
DNA or proteins. It produces biologically meaningful multiple sequence
alignments of divergent sequences. It calculates the best match for the
selected sequences, and lines them up so that the identities, similarities
and differences can be seen. Evolutionary refationships can be seen via
viewing Cladograms or Phylograms.

£ Dovnload Software

g‘lﬁll 4 ciustalW
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i mMsieTzRaanumiian (Homology Search) "uaaﬁagaﬁaﬂﬁiaﬂm@fﬁasﬂ‘ﬂnmm
aanReaAiusSMsuwadadinsiueatida
AT Blastn lapidusnnsain NCBI

1 lelUsunsy Netscape 138 Internet Explorer Taun137in double click

yulanan LLﬁaLﬁwgﬁzunEumaiﬁmaa web server i

http:/www.ncbi nlm.nih.gov/ %aﬂmméuﬁm‘mgaé’ma%%ﬁwma‘hmu

a0 3undnTein GenBank lWHAGIFLH 1

B P NCBRT ; National Center tor Biotechnology Information

-,’ Mutwwen] abracy ol Moedwine MNulunkal hassgutes of Healin

PubMed Eares BLASTL  OMIM

Wl B
»Whatdoes NCBI do?

HBooks TaxbBitowser Stk oo

Established in 1988 as & national " Clusters of
resource for molecular biology orthologous
information, NCBI creates public groups
databases, conducts research in » Coffee Brealk,
computational biology, develops Genes &
| software tools for analyzing Disease, NCB1
Handbook

genome data, and disseminates
biomedical information - all for the  » gy pronic Per
better understanding of molecular |
nmcesess affectinn human healrh * Entrez Home 1
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2. neasy “BLAST” 3xWL webpage LtaﬂanﬁquﬂSLLn'su BLAST @LLANS
“lugﬂﬁ 2

\

— NCBI BLAST

PubMed Lntrez BLAST OMIrA Tazxonony Structure
wew 10 February 2004 BLAST 2.2.8 has been released. Read more...
Nudeotkie Protein
: #® Discontiguous megaklagt #® Protein-protein BLAST (blastp)
% ® Megblast ® PHI- and PSI-BLAST
& HNuclsotide-nuckotide BLAST (blastn) ®  Search for shord, neatly et n\m:l\as
& Seaxch for short, nearly exact maiches ® Search the conserved domsin datsbese (ypsolast)
® Search trace archives with megablest or #  Searchby domsin axchitesiarm (cdart)
# discantiguous regablest '
Translated Genomes
o
JUN 2
QUG
3. niiudan nucleotide (nr) WAE blastn INUUMAUAAIAWAINN
4 v o o A
AT R mtmmlugﬂﬂ 3,4,5, R 6 MUKWy
Search
ug‘—ggfﬁ [PROTEIN query - TRANSLATED database [tbiastn) B
Set .
subsequence From: r__,m e M]TO‘ L_ [P .._Ji

Choose

database

Grenetic codes |Disabled

\ Now: (D - CEEEDGIIED

sUdn 3

u
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o

Options for advanced blasting

Lamit by : -
entrez query | _ ... ...} or select from | All organisms

Choose filter 1 Tow complexity [T Mask For lookup tabie only [ Mask lower case
Expect O

Word Size

Other
advanced

Format

Show B Graphical Overview B Lirkout Sequence Retrievy] BNCEI-gjiA"Q”mGHt- in[HTML .

Use new

formatter [FMasking Chagacter] DefaLlX for profein, n for nuctectide) Jil Masking colodBlack
Number of: Descrigtiong‘ 100 . Al ents| S0

Aligranent [Pairwise R

view

Limit results

by entrez | . ior select from:lﬁ['“q_g_aﬂi?_mim e
"y e e e

Expect value I ‘l I —}

]
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A tal Qs 1 Q9 o " ['¥)
4 ne BLAST WWasy run Lusunsy saanﬂgal:"lmummaumnlﬂmnm ¢d

P
wFealugilh 6

P N
f; N OB formatting BLA&T

Petyieve restilts Tor
an Rl

Bcleotide ) i franslations

Your request has been successfully submutted and put mto the Blast Queue.

Query = al, 335 bases, 1311 checksum. (335 letters)

The request ID is [1082660560-84 35- 110376228106, BLASTQ3

A - * el { Cll
5 Jalysunsy run L&3LA7 a:u,amaanm’l.ugﬂam&m:ﬁuawa’lugﬂﬂ 7.8
Qo [ l:‘ ] o ]
LRE 9 eNUMGL Iﬂm:aanmaglugﬂﬂmmmnmgmﬁannn'lﬁ@llmm
1] d L 1]
seihufisulazdnmnldlapazainuasidnladine
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Distribution of 100 Blast Hits on the CQuery Sequence

Mouse-over to show defline and scores. Click to show alignments

Color Key for Rlignnent Scores
1.8435 .
¢ 50 100 150 200 250 300
51U 7
4
Scoem E
Sequences producing signiicant algnments: (o) Yalue

Qi 14656565lemb|Z77636.1|BSPZ77538 Bacterium 2-400 C2.6 pait.. B46 00
PeB208627|gblAFIB2135.1| Unculured bactersn clone ZA3S1.. 591 e-165
QII2B2086261g51AF3E2133.1] Unculturad bacisrium clone ZA36... 821 =-168
Q146564 3lamb| Z7 626 1|BSPZT7626 Bacterium 2-400 C2.16 por... 691 &-1B4
Q2826883 1ghl AFFE2133. 1] Uncultured bacterham clone ZA353 667 a-159
gllZi?‘SﬁQEEbMFASlBOT,H Uncullured actinobactarksm clone... 5_36 e-149
G2 174 35 18IgblAF454305 .11 Uincullured actincbectarium clone... 635 wm-149
Gil21743517|gb]AF464304 1] Uncuttured actinobacterium clone... 536 e-149
Gi|16326786ighj A FA28625 1] Uncutured bacterium clona CRDSY .. 527 e147
SE1832685 1|gb| AF428690.1] Uncullured bacterium clone CRP9. .. E a-147
Q1632706 1|GblAFI28900. 1) Uncultured bacterium clone CRIB-.. 626 a-146

3‘1J‘ﬁ 8
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] >0l 1466665lemb] 277638 11BSPZ77638  Bacterium 2-400 {2 6 partisl 165 rRNA gene
Length = 336

Score = 646 bits (326), Expect = 0.0
|dentities = 3351335 (100%)
Strand = Plus / Plus

Query: 1 igtcicggriclacacagigigeatogcigtegicagctegtatcatongalgticogt B0
N O
Sbjct: 1 tolcticpactctacacagtlgoalgoctptogteagoicgtucptgagat ptaggat 60

Query: B1 taagtccep gagcgcaaccetisicctatgiigecagoacgnaiggtgggaactc 120

sUN 9
4l

i meiasevrndunsiiiataliuiu (Open Reading Frame #Wia ORF) 1a3dayn
sredlongdrulusunsunanfaneinduinsuueiotnutwasiiie
1 Slelusinsa Netscape wia Internet Explorer @12n13%1 double click
Uulanat
2. 1flag http:/iwww.ncbi.nim.nih.gov/ (U7 8)
3. NAASILL "ORF Finder’ %aagmaﬁmmﬂﬁamawﬂh web vl.ﬁwaé'agﬂﬁ 1

WRe 2
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Ll . . - . .
(-—-: NCRBI Natienal Center for Biotechnology Information

Natiore | abrary of Medcine Nutiawal Lwtaures of Healln

PubMed Entrez BLAST OMIM Books TaxBrowser Structure

B o | R ]
» What does NCBI do?

Established in 1988 as a national " Clusters of
resource for molecular biology mmo'?gous
information, NCBI creates public aroves
databases, conducts research in * Coffee Break,
computational biology, develops Genes &
software tools for analyzing Disease, NCBI
Handbook

genome data, and disseminates
biomedical information - all for the  » £ yonic Per
better understanding of molecular

nrocesses affactinn human health * Enirez Home

ORF Finder (Open Reading
NN Frame Finder)

PubaMed Lriles BLAST OMIM Taxonomy Structure

The ORF Finder (Open Reading Frame
Finder) is a graphical analysis tool
which finds all open reading frames of a
selectable minimum size in a user's
sequence or ih a sequence already in

ton data nuining

_ the database.
SEYUONCE This toc! identifies all open reading
submission frames using the standard or alternative

4. ﬁ@}aanﬁa;davlwﬁmnLmuﬁaﬁﬁﬁ'm'ﬁﬁ’uﬁnﬁa;‘.lm'l:‘jlwimn@hzf[ﬂnmm

Microsoft Word u§ILeuaslutasinauas webpage a9zl 3 (Runad

daslvdoysaglusuuy FASTA)

138
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Enter GI or ACCESSION

y
S

or sequence in FASTA format

5. ﬁ'@mam]’a;&a'l.wéﬁrmLw\iuﬁaﬁﬁﬁﬂmsﬁ’uﬁﬂﬁaga"l,ﬁ'i,wit.nnﬁqﬂﬂmnm
Microsoft Word WR3LAsadlutad319289 webpage ﬁ’agﬁﬁ 15 (RILNAN
daslvdaynegluguuy FASTA)

6. nau “ OrfFind " Warhmsaerzdmidiumisdsanaduduunasd
BEING)

7. sadnajazldfusraauivanllsunay ﬁmamlugﬁﬁ 4 us: 5 UENd
dunisBsoraluBunumeiweduiuy TagRansmnanng 6 tWsa

8. manTanalu viewall LﬁagLﬁuﬁLSumﬁaﬂﬂé’ ﬁalmmlugfdﬁ 6

9. mdasmsreandaavasdraunseasilunnsula 19 double click U
dhumodug rdnngdayaagauaty é’mamlugﬁﬁ 7 unr 8
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1= nont e . in I ————

OMIM

Entrez BLAST

PubMed

al, 298 bases, 13D4 checksum.
I [ (srae| o e g

Taxonamy Shucture

C ]

[ !

l_ ] i

[ t ,

C ]

I ] i
’ I

71l%1 4

| Frame Finde-r)-' |

" Enbez  BLAST  OMIM  Taxonomy Shucture

" PubMed

al, 298 ba’sés, 13D4 checksum. - 0..297
-L2 Fasta nucleoﬁdel'-l-

Al [ i
I ]
{ ! L] Lol
| RTI] ] [
[ i ] 1
L. 1 i1 T3]
=
3N 6
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IM

ORF Finder (Open Reading

Frama Finder)

Pl M

Fadee s 18 A ) R ] Toaxs iy St hw e

al, 298 bases, 13D4 checksum. - 0..297

gl MR st Dmﬂ: ararnsters | cognitor
o MR ,, Ceopnizer)

gt

N [ o5t rocisonco I I I o-vc -}

1 cthtcccgtwagvtgccwqttmtccnncacqchmcccctqccgctmtgcc
LVP'GVRLSPIRAQPLLLV).
61 nqagatncaagccmmtctnwwactqccagtccaaactgtqqumm:qggga
SDBSREL'QDCQCKL*GRUG
121 tgacqccmtcu‘thcwcccr.tan‘:ql:cr:r.gggct.ucacm:gtgccacaatgqtatega
+ R g I I T A LTS ¥ &4 THVLOQUVTTYR
161 cwaqcagccnctci:chaqamachant:cataaacr.ar.at.cacagcr.cqgat:cg
QRLATSREGLNL*TISQFGS
241 gugtccgcmtcgac:t.ccgr_gnwccqgaatcgcl:aqt.qatcgcar.nt.caqcca.tga 298
!:S.I.TRLR!:I.GI).SNRIS.tH
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-|2 Fasta nuc%eotide--
R

Length: 99 aa

1 CtCglgecgloaggloroaygt taagt cotAtACUAGCOCaasecinat Lyt Lagttyes
L vpP* 6V RBL SP IR GTPTILTIL LV A

51 agcgattoaagiogyyaactoraacaagactgosagtgoaaac tytyagyaaggtgggga
3 DS SREL* QDCQCEKTLT®™OG GTE RUYG

121 tgacglocaaatcateacggccocttacgiootgggotacacacytyctacaatgotataga
*R QI ITAXAULTS U ATHVYLOQUWTYR

181 cagagagcaoccatticucoauaasoadcoaatotatasactatatcaragttoocatea

514 8
U

Iv. madumndayanandingnangudayauuaiotiodweaiiie
1. Weldsunsy Netscape %38 Internet Explorer @28m13v11 double click
uulonan
2. 1Tlag) http:/iwww.ncbi.nim.nih.gov/ a2 1ekasazuf 1
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 National Center for Biotechnology Information

NCh
l ‘ Natlonal Library of Medicine Nationai Imtitutes of Heallh
PublMed  Fohes BEAST LR Books

v line

VeabBbronysin

Established in 1988 as a national ~  Clusters of
resource for molecular biology orthologous
information, NCBI creates public grotes
databases, conducts research in » Coffee Break,
computational biology, develops Genes &
software tools for analyzing Disease, NCBI
genome data, and disseminates  Handbook
biomedical information - all forthe  » pictronic per

better understanding of molecular
nrocesses affecting human health  * Entrez Home

a o a & A A e Py o o A o ' \ |
3. W&lﬁiﬂﬁﬂ%ﬂ'ﬁﬂLﬁaLLUﬂﬂLiﬂﬂ@aﬁﬂqﬁﬂuﬂqﬂﬂﬂﬁﬂlaﬂul’a ﬂﬁlu"ﬁﬂ@jqﬁﬂ
ﬂgjﬂﬁﬁﬁ’l’i’] “search nucleotide”
. e e i
4. naasly “GO" ldadagih 2
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3 E:\y Ds'naszm hten

(Wes

Nucleotide

<
Wl

01 warre
Dnchocerca volvuus isolale Mali12 tandem repedt sequence
045138 1igblL02776.1|0VU02776{451381)

5. \Banidafianls Taons dick wnldesldswssiduavante Taii1uosdo
WS Fowal3es TaIRs Tiavastays swlidsgreuassuaiiaula o
gﬂﬁ 3 B gﬂﬁ 4 uiIau

6. maaagﬁagmlué’nwmx’é‘uq U FASTA %%aﬁayﬂﬁuﬁﬁmﬁaaﬁ'uﬁa

g{;a‘?’; aula
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3 Nucleotide :

[J1: 277548, Bacterium 2-400 C...[gi.1465965]

LOCUS  BSPZTTH48 J68bp DNA linear BCT 26-JUL-1096
DEFINTION Bacterium 2400 C212.26 partial 165 rRNA gene.

ACCESSION 277548

VERSION  Z77548.1 Gh1465565

KEYWORDS 163 rbosomal RNA; 185 rRNA gene; smal subunt ribosomal RNA.

SOURCE  Cyanobacteria (blue-green algee)
ORGANISM Cyanobacleria

Links

BT 333 (L)
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TRATKRG =~ LA LI LU

Kb _xref=Taxon: 141"

gene 1.368
fgene="165 rRNA"

rRNA <1.>388
fgene="163 rRNA"

iproduct="185 ribosomal RNA*
incte="obtained by PCR with universal eubacterial primers,
approximately homologous to E. coll 180-600"
CRIGIN
1 gittacicla gtocgacoyt gaglacecyt pegatigect tagaggagat acanttages
61 tgastuctea tacecstaty citgantga asiggatita tatiatcty cotesagaga
121 agcicgegae tyattageit ghigolaagg taagagetta coeaggegac gutcagistc
161 tggttigaga grecgatcag scacactuga sctiagecac getccagact cotacyggay
241 geageagigy ogaattiicc geaalgoucy asagcnigac ggageaatec cgogtgensg
301 sagactgeet atgootigla saccicitt icagageng actascelge coigtaccly
381 sapeatan

(%]
=
=h.
i oY
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HANIINARDY
1. sundadagudoyawianitdnso (URL 109 website) andn 3 g1udays

...............................................................................................................

[P L - | - =9 € o == =Y [
2. muﬂﬂnme\mn'mmﬁ:wa;&amaar&m'mmlﬂnh'i’[ﬂmnsmaummm
ﬁnﬁnmﬁ@dmmnlﬁ’[ﬁmnwﬂam‘\‘nma§ﬁmuﬁﬁagmwu‘[mﬁw

...............................................................................................................

wuiilniaundGianten o

1. mymEeLIURSIAInan lndadadatnslaia

2. wnllandsfiememsmbeuususznsieseilagaeufuass  aziing
Lﬂﬁﬂuuﬂmlugmmu'lﬂ

3. Bioinformatics aziiumunmasnilsihaluauina
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