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What's for my own 'Bioinformatics' ??

R Text mining- finding the nuggets in the literature
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@R Bioinformatics in Plant Biology
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R Text mining- finding the nuggets in the literature

Q - What can text-mining offer us ??

v" 'The goal of text mining is to allow researchers
to identify needed information and shift the
burden of searching from researchers to the
computer. ' (Rhee, 2006)

Q - What do I use text-mining tools for ??

v' searching my interested paper with more ease

v' extracting the useful data from PubMed
v




R Text mining- finding the nuggets in the literature

Tools I often used :
¢ iHOP- a gene network for navigating the literature

v" iHOP provieds the network as a natural way of accessing
millions of PubMed abstracts. By using genes and proteins as
hyperlinks between sentences and abstracts, the information
in PubMed can be converted into one navigable resource,
bring all advantages of the Internet to scientiifc literature
research.

http://www.ihop-net.org/UniPub/iHOP/
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Show overview
Find in this Page
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Life cycles of successful genes i
sUM1 SUM1 (SMALL UBIQUITIN-LIKE MODIFIER 1) SUMO1 Arabidopsis thaliana (i)
SUM1 SUM1 (SMALL UBIQUITIN-LIKE MODIFIER 1) At4g26840, F10M23_180, F10M23.180, SMALL Arabidopsis thaliana

UBIQUITIN-LIKE MODIFIER. 1, SMT3, SUMO1, SUMO
1, Ubiquitinlike protein SMT3

UniProt P55852, 054789, Q95724

NCBI Gene 82671

NCBIRefSeq  NP_194414 more than 1,500 organisms. 80,000 genes. 12 million sentences.
NCBI RefSeq  NM_118818 ...always up-to-date.

NCBI UniGene 828791
NCBI Accession AAP37796, AALBZ360

Homologues of SUM1 ...
Definitions for SUM1 [ ...
Most recent information for SUM1 @ e MOW

Enhanced PubMed/Google query ...
WARNING: Please keep in mind that gene detection is dene automatically and can exhibit 8 certain eror. Resd more about synonym ambiguity and the iHOP confidence value i .

Find in this Page}@

Sentences in this view contain interactions of SUM1 - Interaction Information is available whenever you see this symbol 7] - Read

| Show all B
more.
For a summary overview of the information in this page click here. new Order by relevance |
In yeast-two hybrid assays, AtSUMO1 /2 interacts specifically with a SUMO w#-conjugating enzyme but not with a ubiguitin-conjugating enzyme. [2003] -+
The levels of SUMO1 i# and -2 conjugates but not SUMO3 ¥ conjugates increased substantially following exposure of seedlings to stress conditions, including heat -+
shock, H{2)0(2), ethanol, and the amino acid analog canavanine. [2003]
Small ubiquitin-like modifieris (SUMO <) is a small protein that is structurally related to but functionally different from ubigquitin [?]. [2003] -+

Small ubiquitin-like modifieri# (SUMO i¥) is a member of the superfamily of ubiguitin-like polypeptides that become covalently attached to various intracellular target -+
proteins as a way to alter their function, location, and/or half-life_ [2003]

We report the identification and functional analysis of AtSUMO1 ¥, AtSUMO2 ¥, and AtSCE1a as components of the SUMO ¥ conjugation (sumoylation) pathway in =+
Arabidopsis. [2003]

Analysis of transgenic plants showed that overexpression of AtSUMO1 2/2 does not have any obvious effect in general plant development, but increased sumoylation -+
levels attenuate abscisic acid (ABA)-mediated growth inhibition and amplify the induction of ABA- and stress-responsive genes such as RD29A. [2003]

ESD4 s shows a similar function to these proteases in vitro and processes the precursor of Arabidopsis SUMO (AtSUMO) to generate the mature form. [2003] =+
This activity of ESD4 ¥ is prevented by mutations that affect the predicted active site of the protease or the cleavage site of the AtSUMO precursor. [2003] —k
This is suggested because esd4 ¥ mutants contain less free AtSUMO and more SUMO conjugates than wild-type plants, and a transgene expressing mature SUMO at —*
high levels enhanced aspects of the esd4 i phenotype. [2003]

ESD4+# defines an important role for protein modification by AtSUMO in the regulation of flowering. [2003] —k




R Text mining- finding the nuggets in the literature

Tools I often used :

i
AR ¢ GOPubMed- Gene Ontology and PubMed
"‘P"‘Mﬁ» q

http://www.gopubmed.org/
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\ R Before my starting to clone genes ...

Some helpful considerations :

—~~ Is your gene expressed with tissue-specificity ??

v~ Is your gene expressed throughout the life cycle ??
v How to determine the sampling time within a day ?? —

v How to refine the degenerate primers in homological cloning??
v

> tissue-specific photoperiod «——

developmental circadian clock «—

stage-specific




R Before my starting to clone genes ...

Useful tools based on microarrays data

i
R i
il
‘b"ﬁb‘jﬁl ="
ﬁ

“' ¢ GENEVESTIGATOR
i
A [:f{/

I

Estimate the tissue and developmental stage specificity

@ Diurnal : only for Arabidopsis genes

Estimate diurnal and circadian gene expression profile

Example: clone the 4¢L1gene in Arabidopsis
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microarray database
and analysis toolbox

Genevestigator

ﬁj Digital Northern iﬁ Gene Correlator
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R Before my starting to clone genes ...

ealy stage of

[ Seed“ngflowering ealy stage of
!\ | l | fruiting
dim»im A y Y Example: clone the 4¢L1
'\:L‘ N ‘f 4,‘ 6,385 1 gene in Ar'C(bidOPSiS

5,202

T~ What I used:

=924

ad the whole plant of
seedlings without
s tissue-bias

2,002 1

g \ Y/

169 944 499 472 180 277 619 121 57



Diurnal Search Tool

This search provides Circadian/Diurnal
Gene Expression data for an individual
or set of Arabidopsis Genes

Locus Identifier (one per ling) Example:

Advanced options
Normalize data
Arabidopsis Conditions [dprint all data to a single graph
Experimental Details

Use Data [¥] Use Models

[ Diurnal (selects all

( ) [ circadian (selects all)
[short Days
CJLL(LLHC)

(| Long Days

CLLHe O LL(LDHC)

[]LbHC CILL12{LDHH)

O LL23(LDHH)
] ob{DDHC)

[1LDHH-5mith
[]LDHH-5titt

Please email Todd Mockler with suggestions.




R Before my starting to clone genes ...

fhe expression Example: clone the 4¢L!
R peak accurs af 4 ene in Arabidopsis
W hours after light 9 P
| ‘ | iy
L) \ -
- N\ Gene Expressmrh_l
‘iﬂw\m‘ﬂ,; ' 1 wm
‘ ‘5'\ f i 8.97
b 9.84
8,71
a.58
8,45
- 1951680 - shortday(DATA)  — Atl 51I0 - shartday (MODEL)
a.32 ~ ft1g51680 - longday(DATA) — At1451480 - longday(MODEL)
a,19
8.86
-8.87
-8,2 L 1 1 1 1 L 1 1 1 1 L 1
1] é 8 12 16 28 24 ﬂ 32 36 48 44

Tine thrsl




R Before my starting to clone genes ...

Example: clone the 4¢L1gene in Arabidopsis

All those information considered, the sample for mRNA
isolation might be the young seedlings collected at 4 hours
after the light turned on.

1686bp

“ Half day on the Web,

saves you half month in the lab! ”




R Before my starting to clone genes ...

How to refine the degenerate primers for homological cloning ??

v' 4L gene cloning from swtichgrass

Primer-F
|
At4CL1 : DONESVPIPEGCLEFTELTQSTTEA--—-—-SEVIDSVEISPDDVVALPYSSGTTGLPKGVMLTHEGIVTSVAQCVDGENENLYFHS-DDVI : 25k0
At4CL2 : DSD-——AIPENCLEFSELTQSEEPR-——-VDSIP-EKISPEDVVALPFSSGTTGLPKGVMLTHEGIVTSVAQCVDGENENLYFNR-DODVI : 243
At4ACL3 : DEP-—-TPFENCLPFSTLITDDETN-————— PFOETVDIGGDDARALPFSSGTTGLPEKGCVVLTHESLITSVAQCVDGONENLYLKS-NDVI @ 253
IpdCLl : DEDD-——-GTFDGCQFFWALVSAADEN-————— SVPESP-ISPDODAVALPYSSGTTGLPKGCVVLTHCGGILVSSVAQCVDGENENLEMEAGEDVY @ 257
IpdACL2 : DSA———— PDGCLHFSELTCADENE -———ARPCVD-——ISPDOVVALPYSSGTTGLPKGVMLTHEGLITSVAQCVDGDNENLYFHS-EDVI : 226
Ip4ACL3 : DGR-———— REDGCVDFAELIAGEELF—————— EADEACVLPDODVVALPYSSGTTGLPEKGVMLTHESIVTSVAQIVDGSNENVCFNE-DDAL @ 237
0s4CLl] : DER——-— RDGCLHFWDDIMSEDEASPIAGDEDDERKVFDEPDDVVALPYSSGTTGLPKGVMLTHRESLSTSVAQCVDGENENIGLHA-GDVI @ 249
ZmACL : DGR———— FDGCVEFAELIAAREEL——————— FEADADIHPFDDVVALPYSSGTTGLPKGVMLTHESLITSVAQCVDGENENLYFEK-DDVY @ 243

At4ACL1 : LCVLEMFHIYAINSIMLCGLEVGAAILIMPKFEINLLLELIQRCKVIVAEMVEPPIVIAIAKSSETEKYDLSSIRVVKSGAAPLGKELEDA : 340
At4CL2 : LCVLEMFHIYAINSIMLCSLEVGATILIMPFKFEITLLLEQIQRCKVIVAMVVEFPIVIAIAKSPETEKYDLSSVEMVKSGAAPLGKELEDA : 333
At4CL3 : LCVLPLFHIYSINSVLINSLESGATVLIMHKFEIGALLDLIQRHEVTIAALVFPLVIALAKNPTIVNSYDLSSVREVLSGAAPLGKELQDS : 343
IpdCL]l : LCVLPLFHIFSINSVLLCALBFAGAAVMIMPFRFEMGAMLEGIERWEVIVAAVVEPLVIALAKNPCVEKHDLSSIRIVLSGAAPLGKELEDA : 347
IpdCL2 : LCVLEMFHIYAINSIMLCGLEVGAPILIMPKFEIGSLLGLIEKYKVSIAEVVFEVMMSIAKSPDLDKHDLSSLEFMIKSGGAPLGKELEDT : 316
Ip4CL3 : LCLLPLFHIYSLHTVLIAGLEVGAAIVIMRKFDVGALVDIVEAHRITIAPFVPPIVVEIAKSDRVCADDIASIFMVLSCAAEMGKDLQDA : 327
0s4CL]1 : LCALEMFHIYSINTIMMCGLEVGAAIVVMRRFDILAAMMDIVERHEVTIAPIVEPIVVAVAKSEAAAARDLSSVEMVLSGAAEMGKDIEDRA : 339
ZmACL ! LCLLPLFHIYSINSVLIAGLEAGSTIVIMRKFDLCALVDIVRRYVITIAPFVPPIVVEIAKSPEVIAGDIASIBMVMSGAAEMGKELQDA : 333

Primer-R

|
At4CLl : VNAKFENAKLGQGYCMTEAGEVILAMSLGFAKEPFEVESGACGIVVENAEMEKIVDEDTGDSLSENQPGEICIRGHQIMEGYILNNERAATAET : 430
AtdCL?2 : ISAKFENAKLGQGYCMTEAGEVIAMSLGFAKEPFEVEKSGACGTVVENAEMKILDPDTGDSLPENKPGEICIRGNQIMKGYINDPLATAST : 423
At4CL3 : LERRLPCAILGQGYCMTEAGEVLSMSLGFAKEPIPTKSGSCGTIVVENAELKVVHLETRLSLGYNQPGEICIRGQQIMKEYINDPEATSAT : 433
Ip4CL1 : LEGRLPCAIFGQGYGCMTEAGEVLSMCEAFAREPTEAKSGSCGIVVENAQLEKVVDPDTCVSLGENLEPGEICIRGPQIMKEGYINDEVATEAT @ 437
Ip4CL2 . VEAKFPCARLGQGYGCMTEAGEVIAMCLAFAKEPFDIKPGACGIVVENAEMKIVDPETCASLPENQPGEICIRGDQIMKGYILNDPEATSRT : 406
Ip40L3 : FMAKIENAVLGQGYCMTEAGEVIZAMCIAFAKEPFEVEKSGSCGTVVENAELKVVDPDTCASLGENQPGEICVRGKQIMIGCYINDPESTENT @ 417
0s4CL1 : FMAKLPCAVLGQGYCMTEAGEVLSMCIAFAKEPFEVESCGACGTVVENAELKIIDPDTGKSLGENLPGEICIRGOQIMKGYINNPEATENT : 429
ZmdCL : FMAKIENAVLGQGYCMTEAGEVIAMCIAFAKEPYEVKSGSCGTVVENAELKIVDPDTCAALGENQPGEICIRGEQIMEGYINDPESTENT @ 423




R Before my starting to clone genes ...

How to refine the degenerate primers for homological cloning ??

| v 4cl gene cloning from swtichgrass

i )
o

\

\
\

Degenerate primers:

SSGTTGLPKGV

GG /ACHAC GG YTHCCIHAARGGHGT

PGEICIRG

CCIHGGIGAFATHTG 'ATHMGHNGG

So many uncertain sites, how to deal with ??



R Before my starting to clone genes ...
v 4¢l gene cloning from swtichgrass

What I did..  Condontree for looking into condon bias

codontree : codon usage table, distance matrix and bases composition
(Pesole, Attimonelli and Liuni)

[Reset | [ Fun codontree | @ | vour e-—mail

(@ = required, ® = conditionally required)

@ Sequences File : please enter either :

1. the nane of a file: | GE-])

2. or the actual data here: i

(sequence format)

Control options

Output options




R Before my starting to clone genes ...

Am. Aoid Codon Humber Fregq. % Cod-Tze

Leu CTA 5 0. 37 0. 05

; Leu CE 47 312 0. 39

M Leu C 43 3. 20 0. 40

IR Y\ Leu CTT 8 0. 59 0.07
) Leu TT4 5 0. 37 0. 05
‘wm‘ﬁm i Len TG 5 0. 37 0. 05
W 1 Ser AGC 19 .41 0. 18
i Ser AGT q 0. 30 0. 04
i | Ser TCL 16 1.18 0. 16
a Ser Tﬂ i 2. 08 0. 27
Ser T 19 1.41 0. 18

Ser TCT 17 1.26 017

irg AGA 14 1.04 017

irg AGG 17 1.26 0. 21

irg CGA | 0. 30 0. 05

irg c£ 19 1.41 0. 23

irg C 22 1. 64 o, 27

irg CGT f 0. 45 0. 07

Gly GGA 11 0, 52 o 11

Gly G£ D 3. 72 0. 52

Gly G 25 1. 86 0. 26

Gly GGT 10 0. 74 0. 10

Tal GTA é 0,45 0. 05

Tal G E 2,83 0. 32

Tal G 5 4, 51 0. 50

Tal GTT 15 1.12 013



R Before my starting to clone genes ...

v 4cl gene cloning from swtichgrass
AR Y
‘;bif‘" " \ primer-F: 5-CACCACCGGCCTGCCGAAGGGCGT-3
TL e,

y |
e

& GG/ /AC'/AC' GG/ /YT!'/CCINAA GG /GT
I

c C C CcCG G G C

primer-R: 5-CGGGCGAGATCTGGATCAGGGG-3

CCI/GG |GA AT TG /AT MG/ /GG
R S A A A A |
G C G C G CAG C
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Abstract

Bioinformatics plays an essential role in today's plant science. As the
amount of data grows exponentially, there is a paralle] growth in the
demand fortools and methodsin data management, visualization, in-
tegration, analysis, modeling, and prediction. Atthe same time, many
researchers in biology are unfamiliar with available bioinformatics
methods, tools, and databases, which could lead to missed oppor-
mnities or misinterpretation of the information. In this review, we
describe some of the key concepts, methods, software packages, and
databases used in bicinformatics, with an emphasis on those relevant
to plant science. We also cover some fndamental issnes related to
biclogical sequence analyses, transcriptome analyses, computational
proteomics, computationa| metabolomics, bio-ontologies, and bio-
logical databases. Finally, we explore a few emerging research topics
in bioinformatics,

Annu. Rev. Plant Biol.
2006. 57:335-60
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