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M CNZK” Wikh o LG, & B XORAE TR AE
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Fig.2 The process of inparanoid to get orthologs
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Fig.3 The prediction of in-paralogs
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(6) BN in-paralogs [¥]R] E A BE . M43 2 1)
in-paralogs J3°%1, 3 FIAT A1-B1 ALLEE 7, A 0
AR BRIl T MER A R in-paralog Al
“FLA orthologs” (Wil 3 FH ) A1-B1) [IAHLFE
B, MONEARE, EEFY A2 I EFEEZ
confidence for A2=100% (scoreA1A2-scoreA1B1)/
(scoreA1Al —scoreA1B1), 1L confidence for A2
15 A2 E(SE, scoreA1A2 H5IFH Al il A2 AT
AR oE (s AL AT A2 AR ), &

(7) fi#¥k—28 orthologs ZHAH H.H S 1) M, 1A
—EIAER, A orthologs 415 FF.

(8) H bootstrap [ 75 % vt 5. 4F > orthologs ]
AUEAF R, HUARR WL SO B DG SR,

(9) LADYFRA% At &5 . Text, DL Tab 873 k&
(K13, BeE B SQL i )34, HTML.

DA bJ2 inparanoid FJEAS L, il 8
JFAIPI P L X (pairwise alignment) 45 5L /143 #7,
#34 orthologs 41, U+ in-paralogs. 13 1] LLIE it
Ui i) 4 UL http://www.cgb.ki.se/inparanoid/ K s ] H
s PEA S 2 R EOX A T H . Me R ie A
COG ## )&, H 4> #% J& Clusters of Orthologous
Groups of Proteins®(http://www.ncbi.nih.gov/COG).
‘B Al inparanoid fR281LL, {H&H M inparanoid
PAT AP R0 LA, AR i B Y A e A L XS
(two-way best match), 1fij COG H¥ % & 2 )
F i orthologs, — ™ orthologs 41 42 /b A =AW F
(three-way best match) (— 45741 LN AL VLB
Fy, AT ZI8 )L AR inparanoid IEHAE
T EREAE L in-paralogs.

3.2.2 TOGA #1 HomoloGene
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ST A EL AT B 1 20 R MRS DR AL AR 0 (1) & 1
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AT I P U 2 — R R 2 1) B A A
BENMNI o a NE SS I  l - S A a|
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A B R A B, PR X 28 AL R
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AIEET .
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&, B AT &4 EST (expressed sequence
tag) Fl mRNA )75, XA — L ix et
Feo 2 HEN A2, AMARZ EA A THE
USRI, AHRT EERR T 5 — R IR P a1 R 2
% , dbEST ( http://www.ncbi.nlm.nih.gov/dbEST/
index.html) "1 [¥] EST %1 Ciiid 16 000 000 5% -
bE ] /7 N = D42 T S o T 7 W AN ]
EST A H B 5 sk fi: —2 EST A fE4 A 3" 5
5' % ) UTR, 1 fig 23 % Filll orthologs A JIT 5 Wi,
ANid Makatowski 2529 % B\ F B[ orthologs, 7E
UTR A EER LR S, XALAS FRATTAT AT 4 B A% 1R
J¥ % i) orthologs™; 5 — ANk i & EST /& cDNA
Foir, IF H P R R LR 2, X R e
) EST MEATFIAREE, 4023 B8 ik A A PHE A5 o

— Ml ¥ /& TOGA (TIGR orthologous gene
alignments) P, ¥ ¥ dbEST (NCBI 1] EST #¢
P P EST #iAT AL P, 035 2 Br k)7
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http://www.tigr.org/tdb/egad/egad.html)  [1] ¥ ¢ 7
G, FATHHE . WRWAFIA 40 NEIER L E
MHE S, HHMWAM—BERNT 95%, HEES
AN T 20 NS R, WK X AP A1 DF
ke, PP T2 CAP3®., RJEHAFY)
T PfH4F B 7 5 EAT I EEXT (BLASTND, AR5
0 AP n 457 HIAE A —41 orthologs, IX n 4%
JE AN G000 /2 LT 454 n=3 JF HAR R MW 4751
B A P e A LL XS (three-way best match); n 4%
FEAN 53K B n A E YA AR PR AII
BLASTN [ E {5750/ T 107,

HomoloGene (http : // www. ncbi. nlm. nih. gov/
HomoloGene/) F&yEFLL_E JULFP 7 v B AR 2R AL,
Jr AN A 1) 72 HomoloGene HX ¥ BE 4 UniGene  (http:
//www.ncbi.nlm.nih.gov/UniGene) 1] EST J3 41 3 {4
375 B R b 00 1) e A1, Sy Ah e L 2 SR two-way

best match, Jf A %L 3K three-way best match.
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ORTHOLOG —— CONCEPT, BIOINFORMATIC INFERENCES AND DATABASES

CHEN Zuo-zhou'?, ZHU Sheng?, XUE Cheng-hai’, CHEN Liang-biao®
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2. Institute of Genetics and Developmental Biology, The Chinese Academy of Sciences, Beijing 100080, China;
3. Key Laboratory of Complex Systems and Intelligence Science,
Institute of Automation, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Orthologs are genes in different species that originate from a single gene in the last
common ancestor of these species. Orthologous genes are suggested to share similar functions, be
regulated by similar biochemical pathways and play similar roles in different species. Thus, it is the best
choice to use orthologous genes when annotating newly discovered genes. There are mainly two
categories of algorithms for predictions of orthologs: phylogenetic algorithms and sequence comparison
algorithms. Both of them are based on sequence similarities, whereas they have their own characteristics.
Phylogenetic ways predict orthologs by reconstructing phylogenetic trees. As a result, they are
conceptually accurate, but hard to automate, and demanding huge amount of computational resources.
In contrast, the latter methods are conceptually less accurate but not as complex and require Iess
computational resources, therefore, widely used.

Key Words: Ortholog; Paralog; Duplication; Speciation; Phylogeny; Bioinformatics



