’F[ﬁ%iﬁ;rpm[t (J. Taiwan Agric. Res.) 57(2):103-118 (2008)

KABE B PR (EST) i A 45 p do 1 kst
EAET oy’ EHEN s’ agp’

Tﬁ%

T TS~ R ST AT - 2008 - FRERHISIR (BST) i)
FIE[™ Ak o ,?ﬁ&ir‘rﬁ“ 57 103— 118
F |2 (expressed sequence tag, EST) kL cDNA H-3j[[4; FE% [P EST |
TEVELINASIFEL - dl EST fuop “iﬁfi JIWIAIASHEGRR - §EPRi T [l cDNA Bl
PR BLNASH B fkl[ibiiﬁlﬁl PRFSTIHE SRR o R e \i[ TPRI v EST
ﬁ'rjﬂg?zlﬁ'ﬁﬁ B (e AR PR “:tzjzip YEIfl ¥R 0 Iﬁ‘l%;j—lﬂuiﬂg EST - {#
ik R S R S 5 TS
MySQL ¢ P 2R T Bl o Rk PmHTPHP%JLﬁf“y£1J Ealie
P JRTERUCAS EST DRSS frE (s ﬁ RS f‘t’ﬁ’fz#w?%' EST 2] :tfﬁé‘ 73
i%ﬂv%% BURFIpV 2R (B *4\?@% = [EIF' ﬁf%?ﬂ Lile I
» [ IR Microsoft Window 8 =25l é;{_}qﬁ FIVREas > E Al F:/;?%‘ o
TJUJ Web E#pltrﬁlw’?%‘:’r foaE; (e "JEI\F{"FETEI = 7J7F’T5IL’?‘M¢< Pt
AN s 2T y@‘ﬁ¢’iﬂpﬁ%%ﬁ%ﬁ“wﬁﬁ%ﬁyEmﬁln%
BRSPS E[Fﬁ?'rﬁj JEHEST 55477 [=E'E TQE'@L}&

FRSRER @ A%~ FSUTGIRS - TPfeghae o o~ FLNASRIAERT ~ PIET AR Perl

| e

LH

=
il

[l

Al

1991 & Adams = * =% * [TF?W WAV cDNA FLEH (library) [IBEEFPET 609 (b
(clone) &M fEh HE]- 35~ ﬁ SRSV RFI (AR (expressed sequence tag, EST) ° *,L-]’;J’JFI
VR ERE S R ERRE S ?%J@?Fﬁ H'EJ 36 ffd e ASIHIFLN » 337 [ul (A AR - 35
RLRENS EST L fish [pOpi v fiatl - 201 o 7 EST pffssd. (Adams er al 1991) = EST HEJR] LRL
cDNA [0 B3] fF1 S0 PG SRR (BT ot Mg A B A S AL L PAE S AR

—E

SIS B R BRI ST 2318 B o 1] 1 97 F 6 5] 17 |
R - D - PR IR - 19 i1 T
IR A2 P SIPRATE L < £ (AR e

FFVEY ’F%Qéﬂ F : tang@wufeng.tari.gov.tw ; [EHEH £ : (04)23390528 -

AW N =
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BE S5 EST SHART HLH PP « R PSR B A B SR+ LG
SO0 H “1J [fELW“"TM“ VY5 (Adams ef al. 1991, 1992; Polymeropoulos ez al. 1993; Bonaldo et
al. 1996; Rounsley et al. 1996; Ewing et al. 1999; Jongeneel 2000; Kantety et al. 2002; Rudd 2003; Wei
et al. 2005, b) - [FEH EST M-AONGRI S - % 2008 & 3 F| 28 [ 11l » ¥ [isi4 & Puf o
fl1-= (National Center for Biotechnology Information, NCBI, http://www.ncbi.nlm.nih.gov/) fi*J
dbEST +¥F] ?_‘Iul SR fi [ECETNANN ﬁ“”m%&]&ll EST H 50,818,319 f% » i) » AIEpv i %
(http://www.ncbi.nlm.nih.gov/dbEST/dbEST summary.html) [ 'ﬁfj?ﬂl F#?ﬁfé{t%‘f it %ﬂﬁi% A 2=
PR PRI (P AP EST 2131 EST v (77 BISRIET 1 (Kantety et al. 2002)- % 2008
= 3 F] 28 [l ﬁ 3+ NCBI [V dbEST ?’r’%‘[?[ﬁfﬁjﬂﬂ EST =-3[JEvel =1 EdAfivT 1,220,261 %
(http://www.ncbi.nlm.nih.gov/dbEST/dbEST summary.html) - f&->* %MH?J BV EST )25 57
DR SRR 3 “IEIJI:IZ r@'r , lﬂr{ ggf%”ﬂ | CAP3 gy l%j%“ lﬁj?ﬂpﬁ%g (clustering) =2 7 i
(assembly) ﬁ'ﬁﬂl SRR V@D EST VEUHE ?"}{ﬁj’ﬂ IE:_}%FI&}'EI"\ Elﬁ TEIPUEA > R R
— T3] (unique sequences) (Adams et al. 1995) ; YRz F|i&h IHF EST I/ 1~ Er»ﬁ“pfjﬁf‘“étﬁjé’
(functional annotation) > J‘JEE?%%;[@W T #’JF‘E’HIF’??]J Fﬁﬂ J*jJHu o ijulﬁ:tEﬁilJ EST &% » F rl
ST TSR VAT ST ~ I « TR KL A
(Jongeneel 2000; Wolfsberg & Landsman 2001; Sreenivasuls ef al. 2002; Wei et al. 2005a) -

- S EST ﬁfﬁtﬁéfgﬂﬁfﬁj i ’ﬂﬁjﬂ}{fj EST #t— -5[[fi#$ || BLAST (basic local alignment
search tool) Z F*%} NCBI #¥E[# (http:/www.ncbinih.gov/BLAST/) 15 MIPS (Munich Information
Center for Protein Sequences) .V Evf] ?] (MAtDB, http://mips.gsf.de/proj/plant/jsf/athal/searchjsp/
searchSequence.jsp) * ﬂﬁfi?]ﬂﬁﬁ?%%f?ﬂﬁ@ﬁ'fﬂ PEEA 2~ HF[ 2] MIPS ﬁJ SR EAR (MIPS
Functional Catalogue, MIPS FunCat, http://mips.gsf.de/proj/funcatDB/search_main frame HTML) 3%
ﬁJJ S5 (Lai et al. 2004; Shim et al. 2004; Brenner et al. 2005) o [FAd S FREF - F 14558 g
pﬂif?gﬂ 7\ HEES @”Y‘*’Fﬁz@ﬁgipﬁ EQst Jﬁj i< o FLI=> Chiu ez al. (2007) By 2Byt '~

FEZ” TR IJ%T?E }{—j EST Hi- H-3j[[F=%} TIGR (The Institute for Gene Research) V Gene Index
(TGI) TR ?[ (http //compbio.dfci.harvard.edu/tgi) FY |E§F% M~ F=i%E 5%] (tentative consensus
sequence, TC) £ & I < : s B Ell TC {8 & a6 W 4l 7% ] GO (Gene Ontology,
http://www.geneontology. org/) E'H‘ MIPS J/TJ 53 BRI T PR R ek i R IR AR
MG o BT DRIER > U E A E Fi‘ﬁﬁ'jﬂ“{ﬁ*ﬁ Al l’%’?‘m’r’ﬁ (EISEpE Ay EST TR
W*F?uﬁrw*JmWﬁﬂ@’wnm“@Vﬁ%ioﬁﬁvﬁ*'ﬁﬁ~7@wdﬁ@®~
R - G S %&*ﬂ”&*ﬁ ’ﬁ‘ﬁH?%jF%%OHHHFWWﬁTﬂﬁﬁ
A (=) SV ;r&ﬂj A F' F‘Yﬁ f{' R L% Eﬁf ,ﬁ;:;tr il JT?“L%‘E’:E::«H?T#[
[ IF‘*IE}*EHI“J il FJJL“%‘ ¥ EST B & & 2 » %lF = Iﬁlff%”iﬁﬂ Uﬁ bR B
#m’?*ﬁfn i AT EURLEED PARUE o [hype— Bl S RUREERO I A o) 2 Pp i v o [N
FPEL] Chiu et al. (2007) F’%ﬁﬂ u EST )¢ “ﬁ:winmﬂgt‘glw L FERER I TG I TC %y
ﬂelrg'[ﬁ’lﬂfrﬂréfﬁ Gl HFELES ~ GO S5 KR Y[R W A5 - MIPS 55 K 1580 1> BLAST 5] b=
SR > TN EVEF ) Linux = AEESEIERRI ) > DI ) A S E S R
- 50 Bt f‘eﬂ‘ ARRA T = ’ﬁ%jﬁzl’[ﬁﬁff’ﬂ;ﬂfé%'zflEIE*J (2 R T AR IR
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E‘l * UEIGRIERSE S BST g - 3R ARG 02 AT 5 12 PR
IR AR B o R R B R EST 3T [ 'fj;ggiﬁa%c

M7 E

EST Thagst R N 2 iig

Chiu et al. (2007) #ZV NCBI ./ dbEST €}£{$]F[[£»?gi§;&§gj/ 188 {545 EST H-3j[] » S H
A CAPS IR & AME i HUGH 155 PRy {013 B2 LERTEAOE - 5] It et
Bl v’ — & EST TlJFj:E'fJI?EEJ% s )RR AEGRFT YT ATIAA IR 1 e (1) Fiook] EST AR
RGP ETT S - 1) 3 1 TIGR Gene Index (TGI) zﬁa[ga:,p@ TC 3t ;
2) # Ell TC %ZEII'TE':‘F/\IIE:_'IEP# HIEPELY GO ) ﬁ[[*ﬁ?kg?ﬂ' ’ I EiE I “L‘th_Zé V55 i%l (3) f— P
Ell GO 7; i%l I—l‘ﬁ?lg_'léiﬁ FISEPEED MIPS 55 i%l I*ﬁF Flag . I Lljﬂ‘li u:tEF 'IE[7J 1%1 4) BERE Fi
f‘}r‘“i%?@” ’[Uﬁl PR R B P o

TG 5l FL sk fOBL RS YR] T (2 THTSEE NCBI 7 GenBank vl 0L (WA EST By 107 55
X0 “szﬁﬂv GenBank E'qua‘l N i [P27E[Y EST ﬂl:tPjééﬁ VELPNRA) o AR E }% SRRk Tl
%i&?ﬂ it ﬁJH If' yEJ TC - [ﬂfd[k‘ﬂp‘iﬂk‘-ﬂﬁ%’l—ﬁ ?\@F{ T P #}H',ﬁl]l} 1Y TC »
1?@?[@@ Rk “:tgjlxi GO = BIHEH 5 «g:;fﬁwygm:@* [P KA KA S 2 PR A
Arf T R GO p JﬁZ AESAR I ET e P “Jifj= (molecular function) * 4 PrAdA- (biological
process) ~ Al VjaRY 55 (cellular component) = (e ELJF:tEJZi SR PR YR NE S RITHT 5 ;f%llvﬁl_
(GO 2006) - MIPS 5j % += 7k EJ*lJ 77 B F1#% (MIPS_FunCat, http://mips.gsf. de/prOJ/funcatDB/
search main_frame. HTML) fl— 4[%"@ AR T A B RIS 0 2 ﬁJH <EH
AT - 322 BT 2SI 28 [ TP b 5 1362 S SRR R R I P
PR (ﬁl_::j:gja VST R L P A 5 ‘,7,;':55#’;{[ x%}ﬁﬁ’»ﬂ’% (Andreas et al.
2004; Mewes et al. 2006, 2008) -
FIEHSMFEEZEE

PRV O [T AT S Linux lf' PIRERT ) IR )Fﬁ Linux 5-%[[€ R 57 7["Tj
AV ) F'g Pentium III-CPU 650 MHz~1GB RAM> ¥ [* JF 80G IV SCSI iR (B R B RedHat
Linux 9.0 » f http'//www.redhat.com ﬁ‘/iﬂ ﬁ%[%&fﬁg’lﬁ’wﬁ o Fﬁ)*'/ifﬁ 2 J| 19 JERNC K e *F’Zf 73
WS ?y; =

e s fmﬁ W SRR » SRR R~ [T - T A
'Ff?% S HEVR AR TP o [ YVFIL’JZ 7+ Linux [F=¢ 7 ’F‘, F %]J“J PHP » MySQL - ey
R IR G {370 BST - Ef’»”/[l* I E 3 AT o iy R - WA P
2 75 [ PSE) ﬁf‘“%f’]ﬁ? BAR~SlinE f‘ﬁﬂ‘ 7 ﬁ“‘t_ =N FL TGI fl R1ce (Oryza sative) [V TC
SR (A flJWrE‘E*fF*FIf@f_) GO nzfﬁamzﬂ £ FE ) 1 MIPS 53 E I8 1]
BLASTFT |F=S TR PR T A BRI e AUBKChiu er al. (2007) Frg T VA
EST fllﬁiﬁ%tﬁjééj} P e (Eﬂ'ﬂ 1) » F|F|I¥] Perl %%ﬂéﬁﬁ?ﬁﬁl‘f& EST ZpRsd #rEtgn (= £ak 1l Perl
PR -
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HAG AT L T R piﬁjﬁﬂgtwﬂ”ﬁiﬁg’ Fir T AR T AV R (e

Vol RedHat Linux 9.0 {=3 =3k L A[[=11" | Perl 5.6 ~ PHP 2.6.4 %> MySQL 3.23.5 - HIE’H%
W?ﬂﬁ?b%fri Linux i {=23R01 > T SFEAE ] Microsoft Windows 7% > [ Windows f§1 ™[ # {5}
I'JZ3H- ST I (U1 IE, Netscape, Sleipnir %) ﬁ?‘ Linux ]'ﬁ AR AORTTE TP A R
P o 425 4 T R P LA T 82 i (588 107 - 4 g
OV © PR

FI"7[J’FE'T PSP BLAST : BLAST 5[ Ifji| % #5345 (Bioinformatics) ' Hﬂm;[%lﬁﬁ
TS R IR e A R T L E**I?E‘[]EIJT@ZE""?? T AT = TP 1 P 3k o

IJiFJq;T:L FIAFH S ELRE T Altschul =7 275 1990 & 4 (Altschul et al. 1990) %0 A AR %
1996 55 5L NCBI R Ei fIfi J1\[ﬁmtllr[ Ty 2! o BLAST fii*']° 'EF.PFF[ (local) 7= 181% (global) EI‘J’—T
I p jf" "3 f[ {FSEf (word hashing) Eilj‘ S AR AT (similarity threshold) [ g,
i fﬁEJ 7 P = Sﬁ Fh H'Eﬁ g > M Fnjﬁﬂu il EF (extreme value distribution
statlstlcs) pOe gL = lf'#{@ R Jr%ﬁ{‘ 1" E-value > 7 @”T"E' oo EEEY HEH N v
(Altschul & Gish 1996) - &?F‘, MEFFPUfE=™ > BRS E AT 35 & i [[FI"J Scorei\‘é# A
‘r/ljﬁlﬁﬁll'”]ilflﬁﬁfﬁﬂ/ o1 FRARERS Vi Huiﬂ:’ 55 t‘?ﬁ ﬁ?j\ﬁm RS L ’,HS?E B j'

'Eg)*]'f!:ltmll%ﬁﬂ ) TEF’?%E'IEILJW%‘[’TE{ | TJ [] E-value k.- ?EIHF[EFJ]}EI » SIS R
FTJ JE[qL}yi_fjlﬁmlLJ?*r#[’g[%al/“ T E B EH lﬂﬁiﬁ P o[BI “[gt K F=E-value ﬁ?fg

Unique sequence of EST ’

L J
BLAST
< Qeguence homaolooy
UU\iUUll\/\/ llulll\ll\ls]
TIGR Gene Indices } search to find putative
. function
Link
A 4
Gene Ontology W
- Functional
Link . .
classification
MIPS Functional Catalogue J

v
Calculation of frequency and percentage of the functional

representation for each cDNA libraries

1. Chiu et al. (2007) vt 1 EST ﬁl’ﬁiﬁ%ﬁféﬁ T’?Efﬁ;’fﬁ@ﬁ o
Fig. 1. Flowchart showing the analysis procedures of EST functional annotation established by Chiu et al. (2007)
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WIS ARTE 1 ERLERPRIRY » i (5 > ]2 % P35 - BLAST i {11 NCBI A
) (http.//www ncbi.nih.gov/BLAST/) » H[ {15 4 #93-[IF U’FE']ULJL-N?F’?

*E?“%F;, Perl : Perl fL practical extraction and report language (¥ = | 2" @iﬁf [E:’F[F;[) HUNERL

% Larry 5 1980 5 {C [l » 2 F/AL UNIX [ A Sl SO 7 o 2 50 3

?’%3 ’F,ﬁ] Iit ) Bt r yIHﬁ”U P! Linux ~ Microsoft Windows ~ Macintosh ~ MVS ~ VMS ~ OS/2 ~ Plan9 ~
Amiga 7 = }D”‘Jfﬁ HIERY Perl & i FFERRER 5 Perl bl ﬁlﬁﬁﬂ ?ﬁ?, (script language) > ¥{AH >
SR l@p]ﬂ UREEIERREEC 0 | MIIHU;L 47};5‘4 AT ST S SR RRRI R
qﬁ'l%%ﬁﬁ?ﬁ ﬁ,nzﬁp_ﬁﬁ[ WWW A r%:fq (=355 ﬁﬁ#ﬁ H[Jﬁ}’) B | Perl %%~ (Larry et al. 2000;
Schwartz et al. 2005)  Perl H 7j "F’\I EL??"?[@% *K LRI MF [3=F2,l Perl o Fpv- T F"‘,[ 73 ] H ﬂ 7Jﬁ
R o Perl L~ AR FI‘J?F,F:, APl B AT Tgif = lﬁHIF A A R
TG~ 7 e bﬁéﬁg FE R %ﬁﬁjrﬁ Perl E&E"F 15/‘ YR [1fi Jﬁ@%@,ku—h ) [l[ﬂj
ARH Iﬂ*[!ﬁ,&ﬁilﬁ[n H VR J@lﬁ » Ll b JJ%T ﬁhﬁ‘rlk (http://www.perl. org/) e Perl ik F =l
BTN PRSI (Jagota 2004; Jan et al. 2004; Haynes et al. 2006; Zhou et al. 2007) -

HTML ﬁﬁ %= PHP : PHP %L hypertext preprocessor (%1‘/ X 'JfF['P“ EEIES) Tfﬁ{r’&”’ o H ﬂéﬁ; %
HTML 1{ﬁ§l’%@!’ﬂ[‘§;ﬂj [[ﬁ%g%bu:ﬁﬁ T i i W” BRI HTML fOTR [F 5 Rl |-
AT H?LIIHTML%E o pRLE ) PHP %LIHTMLFJ T FEHGR AR 1 Web il - ﬂfg[
EL%E»?? s ET R F' [l Eﬂji?“_fn‘?ﬁ‘\ Windows » UNIX A Linux [ {5 - ’F",Elfl Web > 7] fﬁ'ﬁ'
HY [ iffﬁ% ﬁﬂ'ﬁﬁl* 5 ETpe (Williams & Lane 2004; Trachtenberg & Sklar 2006) - PHP
SE jJI BNl Iﬁh{ﬁ*ﬁ (http://www.php.net/) = ;% PHP A=V "*j]é'ﬁ,%g’r P4 kRl
Linux 75 ’F s ”JH 7% Windows ffi¥'| ?ﬁﬁl}%ﬁ ]ﬁgl‘%@?% 1\§]?” TR ﬂWﬁ?HH?F;J ks
uglg Z[ Linux || i IR T e —mﬁ

%l’?l'ﬁi—fﬁjraﬁ MySQL : MySQL Pl T PABT (I F“ BAILH] S *ﬁ:‘:gﬁiiﬁgﬁrﬁﬁ'ﬁ*h J*H?I’%ﬁﬂ T
o (relatlonal database management system, RDBMS) > F"’F’\ phBy=2 C ~ C++ ~ Java ~ Perl ~ PHP =5 ”F[
I:[;(H:_;]\ o DR AR T 'F‘]_F Y Linux ~ HP-UX ~ Windows \44‘? F11996 &1 »
MySQL HE[isk &4 2 FIfo 4 o HPREHEARRCE RO o F IR 40 R
t £410,000 {1 » H1[1500 % k5 7 Flﬁm T 100GB RIS BN RVR] fERGRY
B P TR (Y » i AT MySQL il BREO S RUBISE - b8
’E’fi'ﬁﬁf&ﬁ My pUEEl (Williams & Lane 2004; DuBois 2006) - MySQL IE'”‘JL"?‘}ﬂ’ E w l,”‘m‘ﬁif]!‘
(http://www.mysql.com) 37 MySQL - ffit F‘,?ﬁmﬁ“ “fY Web 5 “Fﬁ*@‘/ &~ ’[ﬁﬁ!‘ THE S RN
F;’JT’TF'J‘:EISJE?%SI% R o
EN A

R AR o ) ST ERIERR R < Chiu eral. 2007) $V NCBI .V dbEST
PRI lmm%w&?@xa v 188 {5 EST 15 - }[‘—Tﬂ'“ CAP3 [{(JEE A1 £ AT 155 15
= BRSPS T FNES TE "ﬁ:t”fé fI TC é'**l’{@flﬁ'l‘ IR F“}ﬂ PR = feas sy o
w»sj:tpﬁi 7,;§|bﬁa~f IJ|,SLZH TLJ K593 lﬁF uﬁﬁ o [HIF=> —4§7F‘JI‘,I;HF[:H JIF=155 i TEﬂ_ =4
WEU FUE [ sm st ny 2 3 A f‘EﬁfrﬁTﬁfJE\ﬂjFéﬂ > L9t > Lu et al. (2007) ZVE1 NCBI . dbEST {1
T %Em}f% EEIF?ELEJJ/ 84,705 5-[<#3 EST » F{|"| CAP3 K H1 & #1f% Fﬁ‘ % HIHE] 32,165 (X EST #i
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N ERE

FPHEE Linux = A1 MySQL b 2Rl ko 4 Bkl > 20 Fﬁ‘ Perl I PHP #{=% 1/
EH ‘ﬁﬁﬁf‘aﬁ‘i‘é ‘%%’ﬁzﬁfﬁﬁﬁ EST P o) A f 1 ™ 53 « S5, PHP A BRT R [H A T
#Z%]] Linux = fﬁ‘-ﬂ 71 Bl Microsoft Wlndowjﬁé["i%{iﬁ[R E;Hﬂ{ﬁg 1P > A [T fﬁl“ Si/—rn“ﬁ'ﬁ ° ]E{
BT ‘/4 U TP 2 o e (s B 5T T BAP > Lol oK FASTA fr*‘r“ﬂﬁ IR

=

1tormatics

This automated system provides the rice EST functional annotation by BLAST similarity
gearch to public annotated TC database i TIGR. fimctional classification by linking to GO
and MIPS catalog systems from tentative annotation of the selected TC sequences, and
statistical analvsis of gene functional representation.

Enter yowr sequence i FASTA format:

Or
Select your sequences file in FASTA format:

| Browse
E-value:[1

We would like to send the result by email when it finishes. please enter yowr email address
in the gpace below:

Run | Reset
o tarl.gov.

Biostatistics and Biomformatics Laboratory, Crop Science Division, Agricultural Research
Institute.

No. 189. Clung-cheng Rd.. Wufeng , Taichung 41301, Tarwan, ROC.

Tel: 886-4-23302301~5 ext. 125,

Comments and suggestions, contact ng: bbi@wuteng tari gov.tw

Last modified: 26-Nov-2006
A© 2006 Biostatistics and Bioinformatics Laboratory, Crop Science Division, ART. All ]
Rights Reserved. |

2. MR EST ﬁJﬁ:JJT’TE g™ ”{fhﬁjrﬂ“ fifre

Fig. 2. Input interface of automated system for rice EST functional analysis.
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UGN S L O AP Browse (B, VST E
| R /IJﬁFi]E'JF"’F RRTED PR ooy D R DR Y ‘lf,%‘gﬂ“ﬁﬂ— E‘u&ﬂrRun(ﬁb
i) TSI o F R M Reset (;IF%)J ThResg - HIE {gi“ulﬁ‘f FURRE k] o Ak FIE
?:qf”ﬁmﬁ SIEE %’-‘ﬂéﬁ HVGEI R | 4 =R ST R 7#1&}1—]}%1 epuoI llﬁ i Linux = F
7o TR ST ?* R R ﬁﬁl'#};\/\ [ R T == [[F”F“i 'lflﬁl%ﬁbﬁ_
u]‘%,ﬁfﬂ 1o 2 P,H]F{ /[ﬁ? = -‘UFU E-value ﬁﬁn" y A5 }a{ F%El;ﬂjtﬁ 1 [p- LJIE[FI E[ﬁfl'gcl?‘
}ii“]ﬁf‘i?l%ﬁﬁﬂfi » [ (% E-value FiRAH 5 ,TFUF'FTE*@F » HERLE] TC s puft! ] 14 /IJf
RAHELD > V) E-value o FIIf=ESEEIROAS] R G 2 -
WHERAE

AR Y ST 0 fji ] ?ﬁflﬁrﬂ%ﬂ eI gﬂﬁ[ﬂ'ﬁ’@['ﬁ%ﬂ' 3 Eifﬁ o fUH I H E“H'ﬂ‘ﬂﬁfﬁé’
EHIRNTIE= 2 *FE%EF MRl €7 t{{JpJﬂ;‘jﬂxl’Fﬁﬁ[}%F'ﬁJ?‘,5‘1 o ELE|FIO R JE‘?EI@Z &
EH > H 5 ﬁ}{fjr’?w sk o HEH Y 37~ Microsoft Excel /[ HTML *ﬁﬂ [ﬂ e 7{‘?*“ Vﬁ’-ﬂﬁ
EUAER > EUBRPPRE €73 BIES out » xls F1html o 55 = FEAR gy €U > RS0 R
FAR@. R £ o FpE [’ﬁﬁvf%'#o 5~ I pE €8T out Pt R RLE AT IBIBTER
7 PRI 0 IS @715 BLAST 1S4 TIGR i) EBasitl « i
4 o A R e PR E B I R IREE = 1) PR R = g - =

J—
—|

Dear,
Thank you for using our Automated System for Rice EST Functional Analysis.
The download results contain following three files (Right click on the link and select 'Save As"):

1. The outfile of similarity search to annotated TC database in TIGR (plain text document}.
http:#/128.1.3.213/result/iying 154 17102.out

2. The results of functional annotation from TC Rice Annotator, functional classification from GO and MIPS catalogue, and
statistics of gene functional representation (EXCEL document).
http:#/128.1.3.213/result/iying15417102.xls

3. The results of functional annotation from TC Rice Annotator, functional classification from GO and MIPS catalogue, and
statistics of gene functional representation (HTML document has the same contents as above EXCEL document but provides
the access of more information by linking TC, GO and MIPS terms).

http://128.1.3.213/result/iying15417102.html

Best regards,

Biostatistics and Bioinformatics Laboratory Crop Science Division, Agricultural Research Institute.
No. 189, Chung-cheng Rd., Wufeng, Taichung 41301, Taiwan, ROC.

Email: bb@wufeng.tari.gov.tw
Web: http://128.1.3.213/ESTFun_html

B 3. 1% EST SHfi 3 A7 VI~ S o 53 e 2 i | B4 S0 N BRI 3 T -

Fig. 3. An e-mail message attaching with three output files from rice EST automated functional analysis system was
sent to the user automatically after accomplishing the analysis.
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BLASTN Z.2.11 [Jun-05-Z003]

Reference: Altschul, Jtephen F., Thomas L. Madden, Alejandro A. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and Dawvid J. Lipman (1997},
"Gapped BLAST and PSI-BLARST: a new generation of protein database search
programs", MNucleic Acids Res. 25:3389-340Z.

Cuery= Contigl
{237 letters)

Database: tc
26,381 sequences; 54,320,236 total letters

S L= o T L e e s dane

Score B
Sequences producing significant alignments: (bits) Walue
TC275121 GB|ARF47473.1132331891|AY164899 RTNLEBZO {oryza sativa (... 389 e-108
TC261271 similar to GB|BRCZ2Z440.1(24414198 |AP005452 alcchol dehwy... 46 Ze-04
TC256026 weakly similar to GB|RARP42759.1(309545582 |BTO0S746 Atlgz. .. 46 Z2e-04
TCZ58321 4z 0.00z2
TCZ48859 similar to UP|H136 ARRTH (0OBZ660) Photosystem II stabil. .. 4z g.00z
TCZA13A8 UP|CB04Z2Z2 (OED422)7Carbonic anhydrase, partial (96%) a0 0.010
TCZ251134 B10O03B09 .10 [Oryza sativa {(japonica cultivar-group) ] 38 0.039
TCz284026 Oryza sativa {(japonica cultivar-group) <DNA clone:002-1... 26 0.15
TCZ277397 UP|QASEST (QASEST) Cytosclic MADP malic enzyme, complete 36 0.15
TCZ26161Y9 Cryza sativa {japonica cultivar-group) <DNA clone:JO330... 36 RS
TCZ66761 Oryza sativa (japonica cultivar-group) cDMA clone:J0230... 24 0.80

>TCZ275121 GB|ARPATATE .1 [3223221891 |AY164899 RTMNLEBZO {Oryza sativa (japonica
cultivar—-group):;} , complete
Length = 1876

Score = 389 bits (196), Expect = =-108
Identities = 189/200 (99%)
gtrand = Plus / Minus
Query: 19 ggtacacctgagaactogoaaacccegacaaaagacgccaccottecgaategagteceat 78

Shict: 1078 ggtacacctgagaactcgcasacocgacaasagacgocacccttocgaatogagtocoot 1019

ouery: 79 tgogcaacttattotagttottetttggottogoogggocccctgggtatecttgoctocaaaa 138
Frerrrerrrerrerrrerrerrrerrerrrr rerrrerrerrrerrerrrrrrerred
Shict: 1018 tgcgcaacttattctagttottotttggottocacogggococtgggtatettgotecaaaa 959

cuery: 130 cottggcatccagcacctcatagtgottgcaggoctcagagtgagococcttocageaaagt 188
Frerrrerrrerrerrrerrerrrerrerrrerrerrrerrerrrerrerrrrrrerred
Sbjct: 958 cottggeatccagoacctcatagtgcttgoaggoctoagagtgagoeocttocageaaagt 8589

Query: 199 ggtcgaccttatcctggtac 218
FEErrrrrrrerrrrrrend
Sbjct: 888 ggtcgaccttatcctggtac 879

>TCZ261271 similar to GB|BACZZ2440.1124414198 |AP005452 alcohol dehydrogenase-like
protein {Oryza sativa (japonica cultivar-group):;} .
partial (72%)
Length = 1202

Score = 46.1 bits (23), Expect = Ze-04
Identities = 23/23 (100%)
strand = Plus / Minus

cuery: 215 gtacctgoccgggoggocgotog 237
FEErrrrrrrrrr el
Sbhjct: 1052 gtacctgoccgggoggcogctog 1030

Ao

Fig. 4. An example of output text file from rice EST automated functional analysis system: results of similarity
search to annotated TC database in TIGR.
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Excel /1 HTML A % fij H'mﬁ"%\[#‘u AL ’F"U Bz Iﬂ ZiN| FL ’ﬂ['ﬁ?ﬁ' ST AN s HEY
ww BIREL < (1) & it 50 (query) SIS TC i S T i) GO 2
SOY BRI GO id W :tFJ%F' STHISF ,%\:EIF? GO id 7#F(] MIPS_FunCat Zfj ) K 5
rfd 7 MIPS id k’tlﬁ“tEJ]i{ﬂEl7J 5 }\Hﬂiw T’Tﬂc%\?@ S [r lﬁ?df"ﬁ[] » I ?[JTE'Z"%%{ (qﬁﬁ[ 5-1) e
PIBH1EY- [ #55]) contigh F3] > [ E valie - | VIR o PEEpOTE ] TC F)
TC275121 ~ TC261271 5 (PSS > Bl 0L D) o [BgEAR) TC 1 id asefasfts
GO F{1 MIPS 3T ( 5 » fir 117 EST M1 2= A b iy SLES AR B » 3l o g
i U %EH%F“:E’ TC GO MIPS id - fiFf ﬁl%;ﬁ_ﬁruﬁ ﬁlﬁrg ﬁ*’ﬁ ﬂ?ﬁ idf Ur,f‘fF,q.El
Tt e (2) [NETIE g‘, A AP SEY GO S RS R - AREH T GO I o) Kk ™ A F’?[F"%h%flﬁ'bﬂ
E=i( ﬁ?ﬁ' 5-2) - I'] qiz,‘ﬂ FEE [ F' ’lﬁﬁfﬁ JIE=EE] ST 5 7E (molecular function, F) ~ & PuAdH-
(biological process, P) *af!f@5% 55 (cellular component, C) 7 Z%H[J—:&Tﬂfgl‘“ 59891 % 85 F'

List of TIGR-GO-MIPS Hits

Query TCid TC term GO id GO term Type MIPS id
(of\iTIN TC275121 RTNLB20 {Oryza sativa GO:0005783 endoplasmic C MIPS _fimcat: 70.07
(japonica cultivar-group).}, reticulum
complete
O\ TC261271  homologue to (QSLIC3) Putative GO:0016491  oxidoreductase F
sex determmation protein activity

tasgelseed 2, partial (93%)

oI TC256026 (QOAWN4) P0504D03.14 GO:0006810 transport P MIPS fimcat:20
protein (OSINBa0054L.14.23
protein), complete

oI TC256026 (QOAWN4) P0504D03.14 GO:0006839 mitochondrial P MIPS funcat:20.09.04
protein (OSINBa0054L.14.23 transport
protein), complete

of\iTA W TC256026 (QOAWN4) POS04D03.14  GO:0005488 binding F
protein (OSINBa0054L14.23
protein), complete

O TC258321 (010247) Nongtructural protein 1
(Fragment), partial (4%)

O TC248959  similar to (082660) Photogystem GO:0030093 chloroplast ©
IT stability/assembly tactor photosystem IT
HCF136 chloroplast precursor.
partial (77%)

5-1. *S EST ﬁJF’J‘ZjJ FIEI ™ 75k ﬁi? iV HTML 5 ,1 glﬁr,[ Fﬁﬁﬂ”ﬁ’ TEAE ] TC mHSPEZRY GO % MIPS
FfEs L AR -

Fig. 5-1. An example of HTML output file from rice EST automated functional analysis system: Hits information of
GO and MIPS ids linked from similar TC sequences in TIGR.
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Statistics of Gene Functional Representation based on GO category

g g Cellular
Molecular . o Biological . - _ .
Function (F) g Process (P) Hit o Con;](sj (;nent Hit Yo
5 91 3321 85 3102

98 35.76

0 0 Behavior 1 0.141
activity
Biological Cellular
Binding 75 10.59 process 32 4519 component (RIS
mnknown unknown
'

65 9180 Cellular Extracellular

<
<

(=21
[
—_
—_
_n
[~

activity process matrix
Chaperone ) |
regulator 0 0 21 BT acfellula.t 0 0
L region
activity g
Enzyme Obsolete Obsolete
regulator 6 0.847 biological 1 0.141 cellular 0 0

activity process component
e Physiological
function 39 5.508 i B 55 12.00 Organelle 72 10.16
. process
unknown
) Regulation o e
Motor ENETER iological [EECRNNERUGANN “roicin  EERSEEEI
activity - complex
process
Nutrient : ;
reservoir 0 0 Vl:: a(l: ll;fe 0 0 Virion 0 0
activity 4
Obsolete
molecular 13 1.836
function
tein tag 0 0
Signal
transducer 3 0.423
activity
Structural
molecule 8 1.129
activity
Transcription
regulator 8 1.129
activity
Translation
regulator 3 0.423
activity
12 1.694
Triplet
codon-amino 0 0

acid adaptor
activity

5-2. A3 EST ﬁi’ﬁtﬁ? TEIEN™ —Fq’f'uﬁﬁ?ﬁH iV HTML AffE ! ﬁi’[‘J?‘,’ﬁﬁﬁ’J :GO Tiiﬁiﬁ IR ﬁﬁiﬁtiﬁﬁj[ﬁ/ﬂ [~
FIFLEN P E P

Fig. 5-2. An example of HTML output file from rice EST automated functional analysis system: Frequency and
percentage of gene representation of functional classification based on GO functional category.



RS EST ZPf= i AT IEs = 25 113
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Ak f‘,fﬁ'ﬁ:?@fﬂﬂﬁ’?fﬁiﬁiéiwﬂ FBT (' 5-3) « MIPS 53 RTE Akl [l et - 1= 447 53
- e ﬁfﬁtﬁlfﬂlﬁ‘ﬁgﬁéﬁﬂ NAHEN D 2 B [N 2R i ThH RS G - J\Jﬁ%‘[[ 53V
E’ﬁ'mm% » Fel MIPS S5 B3R > Y iUI?Y/ cDNA FLRB AR ES] (metabolism) ZffvFl PR
£l |"JT14.368% . ﬁ:i% (energy) ﬁJFj: |",JT2.586%%+ o

—

Statistics of Gene Functional
Representation based on MIPS category

i o

2556

0 0

; 0562
0

!
Protein fate ( folding, modification, destination) 16 4.598
Protein with binding function or cofactor requirement (structureal or catalytic) 17 4.885
Regulation of metabolism and protein filention 0 0
Cellular transport, transport facilities and transport routes 53 15.23
Cellular communication / signal transduction mechanism 53 15.23

1721
Interaction with the environment 2 0.575
Systemic interaction with environemmt 0 0
Transposable elements, viral and plasmid proteins 0 0

: 119
Development (Systemic) 1 0.287
Biogenesis of cellualr components 49 14.08

0 0
0 0
0 0
0 0
0 0
0 0

Classification not yet clear-cut 0 0

Unclassified proteins 39 11.207

5-3. IR BST 25 7 1 [ F AR 9 HTML SR [ B0T9) - MIPS T2 53 2567 o S aifl 3
RIS P -

Fig. 5-3. An example of HTML output file from rice EST automated functional analysis system: Frequency and
percentage of gene representation of functional classification based on MIPS functional category.
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Rice Expressed Sequence Tag (EST) Automated Functional
Analysis System'

Hsiu-Ying Lu®, Cheng-Tao Chen®, Chun-Tang Lu*", Yi-Chia Chiu’,
and Meng-Li Wei’

Abstract

Lu, H. Y., C. T. Chen, C. T. Lu, Y. C. Chiu, and M. L. Wei. 2008. Rice expressed sequence tag (EST) automated functional
analysis system. J. Taiwan Agric. Res. 57:103—118.

Expressed sequence tag (EST) is the fragment of cDNA sequence. Direct study of EST is therefore helpful to
obtain the gene expression information. The analytical procedures of EST functional annotation, classification and
representation statistics are used to detect the differences in gene expression patterns among libraries and identify the
functional categories involved. A vast number of rice (Oryza sativa L.) EST sequences in the public databases
provide an important resource for functional annotation of rice genome. However, it’s impossible to accomplish the
entire process of functional analysis for large-scale EST sequences within a short time using manual intervention only.
To accelerate the functional analysis for rice EST sequences, an automated system was constructed by using Perl and
PHP scripts based on a local MySQL database of the Linux platform. A series of analysis including functional
annotation, classification and representation statistics for EST sequences could be done automatically, which provides
a rapid, accurate and efficient tool for large-scale rice EST functional analysis. The system could be used directly
through a web browser on Microsoft Window operating system without logging into the Linux platform. The
web-based input interface of automated system is very easy and convenient for use. After finishing the work, an
email message with output results was created and sent to users. The automated system could also be easily
expanded and implemented in the EST functional analysis of other species, which facilitates the EST analysis in

molecular genetics laboratories.

Key words: Rice (Oryza sativa L.), Expressed sequence tag, Functional annotation and classification, Gene

representation statistics, Automated system, Perl script.
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