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Table 1. Comparison of the features of genome alignment programs

Kor. J. Microbiol

GComp MUMmer PipMaker Vista
Integration of visualization function Yes No Yes Yes
Sensitivity of local alignment High Low High Low
Running Environment Windows Unix Web Web
Portability/User accessibility Good portable Accessible via web Accessible via web
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Fig . 1. Overview of GComp. BLAST or FASTA alignment method is
used as a local alignment module for whole genome comparison. A
complete genome sequence is used as a DB sequence, and a complete
genome sequence, contig set or coding region set is input as query or
queries. GComp parses output files of BLAST and FASTA, and
arranges the alignments on the DB genome sequence through the
mapping algorithm. GComp displays mapped alignments and
computes the cover ratio of aligned region against the DB genome
region.
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Fig. 2. Mapping algorithm. (A): The list of alignment of contig A to the DB sequence. The alignment groups (as shown at the last column) for the
contig are constructed from the alignment list as the result of the mapping algorithm. (B): The relative length of contig A alignments, (C): The
cutoff E-value of alignment to make a group is 0.001. (D): Because the E-value of alignment @ is the lowest and is also lower than cutoff value,
the alignment @ is selected as the starting alignment of group 1 (the alignment positions of DB are from B @ to E ® ). R, the position range of

hare placed in the range R ,, and overlapped with the current alignments, are

added to the group 1 list and their covered regions are merged. (E): All alignments, which are placed in the range R, ; and not overlapped with the
current alignments, are added to the group 1 list, and their covered regions are linked. (F): When there is no additional alignment for group 1, the
alignment ® with the lowest E-value lower than the cutoff E-value among the remained alignments is selected as the starting alignment of group 2.
(G): The steps like (D) to (E) are iterated for group 2. (H): The steps like (F) to (G) are iterated until no other group is found. And the final covered

regions are drawn.
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Fig. 3. Display window of a genome alignment. Black line, blue rectangles, and red rectangles mean DB sequence, covered regions aligned with
forward sequences, and covered regions aligned with reverse sequences respectively. And blue/red lines mean uncovered regions in groups. The
covered regions linked by linked lines belong to same group. The text preceding each group is the contig name containing the group.
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Fig. 4. Display window of alignment list of a contig. This dialog
displays the list of all alignments of a chosen contig. The list is sorted
ascendingly by E-value. The numbers of the last column are group
numbers of the alignment. The white colored rows mean that the
alignments are not included in any group.
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Fig. 5. The output file for alignment lists of all contigs. The text file of
all alignment lists can be exported by the menu of alignment display
window of Fig. 4. The sorting method can be selected. In this figure,
the alignments are sorted by Offset_in_Query which are positions of
alignments in the contig.
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Table 2. Resuit of GComp analysis for BH_BS comparison pair

Kor. J. Microbiol

Cutoff E-value 10 1 0.1 0.01 0.001
number of effective alignments 6,864 6,335 5,419 4901 4,567
highest E-value 4.1 0.45 0.05 0.006 6e-04
size of total cover region (bp) 1,913,524 1,904,254 1,883,114 1,867,176 1,856,073
cover ratio (%) 454 452 44.7 443 440
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Aqde] 879%E A3 coding regionSE oAt MER
translation3}1l, BSE A0 2 TBLASTNS o34 454 Al

2e AElete vuE 3% AF 47.1%8RS %2 cover ratio
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Table 4. K12 _BS comparison pair analysis with other BLAST
programs

Cover ratio

Data set %)
0

Program

BLASTN 192
Whole genome vs. whole genome
TBLASTX 21.8

Coding region set {proteins) vs. whole
genome

TBLASTX 30.0

Coding region set (nucleotides) vs. coding TBLASTN

region set (proteins) 47.1

g Byt

TBLASTXUF TBLASTNS 2 AMxelst Axe] A4kE E3,
Y o] vt g o] vt & Aolg Kol 9l
S(Table )& & 4 =4, coding region®} non-coding region
o] xtoj#tt ot coding regiondll HAZ A 452} w
e} G pFoAe] vlart & Aolg Hojil S-S el
W5t Aok

g, K129 coding regionES K12 349} vlme] 7§
T o] #49 ta bE At Jelvue RS B 5
(Table 4). 3573 JAE FAAES] REE HoE FAG &
AR, =3 repeatt} multiple copy?] H3A EEXE E 5 9l
Aok Be F2oA o8 fRAE0 FAA velded, o]
Al X o]l A =L homologyE Hole F3AEE U el
Wk 7L o2, IS1 protein InsBS) 7% gene size 504 bp2lul,
6o A E-value7} 0022 VeV, IS5 transposase?) 739
1,017 bpel F& 11 FA Ewvalue’t 0.02-8 JEPRTE o]
& FRA A F53 A0 83 A8l o]l Zza
S 83 A = S-S B 4 Al

e 8 3 Y &£

GCompe AFAEC] ARG olE2-& =7]) %A 317] 9
A Q2 BN, AEs= Z2aEHS 317 71 A
L3N =) VOl S3iA] A= AT Ve A A
g Z2aRQ) Croll 7S £07] g 2 moduleE F
7¥eAG 327Vl Hgsin, B AFolgie dD A 29
HE ARESE7] W& dlole Y] Meldsrt W)

Intel Pentium T 7502] CPU$} 256 Mbyte2] WlE#]E Ahzlsh
Windows98/SEE 3 #7302 s {304 »wim e tjajA
GComp9] 48 £E5 Z3HcH(Table 5). FAMIo) Al$- =&
K12 01578 795 AYsiae 5T/ AY FARBHA V&

Table 5. GComp running time analysis

Pair (BLASTN) Running time (sec)
BH_BS 5.60
K12 0157 31.89
BS K12 522
K12 BS 5.56
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AS & 5 9tk ol FAO] BLHE FE Evalue T
£ 429 A4} BolAY] mEe] o} Azgkehs HEoIN
APkl Qo] Bolx|7) HEolch.

Ils W YTEIE WY W
2 Q70 A% Ak RAT F34 Al B4 D
2710 BARY T2l 715 sjof ABfsolss} B4 F

Al FelskA] ¥t Aidke] JX7t Bot, FrAA Al o
T J= 4L Tl oled =7 A1 ol & ddsle ¥1
2)Zol i3l e B8V} B8 AoE AZEd)

BLAST] Hejdlelo] w2 £427e 2ol it =% &
2L, HlaL el 5400 disl delieiE AAshe Wit Ayt
el oA el sEHE FFEs WA HFse] Ui FRE
AFs & Aolth Coding region®} non-coding regiond] g+
Heo| B3 ol e 54 45 B8, 34 v
Weol tigt UnkE]l 22 EFY 1F dlojEe] gt WEE
T & Q& Aolrt M, o]E 93| gene prediction TZ 17
o] A 9 FE B R ERFola AR =7
ek & Qlg Aol

BLASTU} FASTAS &340 2 AR3}7) 913 13422 Unix
Aol A A4hE 4388k Fol] WindowsS GCompE Agshol &
B2 (Windows HZ9] BLASTE o{33] A4t &% 59 HellA
Alopo] BomF), thio] AES ApAloldls AMS 8§48 &
Aol A7)A) B} mElA) Windows QEIH ) AE 58] Unix
‘4] BLASTS} FASTAZ A9E + e 715S /Meshs Ao]
T2 AR Aol &, i ALl Zolof| Algte] U=
FASTAS] A|HdS M- o8 Hdsied AAH 02 FASTAS
HI-2A 2400 8-8317) A3, /34 MEES vy Mgz
A £t Aktel 1 dAE AF TR, vl FAAE
A Ao §igeke 7S 78 art s Helck

B 23 F34 vlal B4 B ohde} shute] fAAd
g 248 9= 882 5 Aok F, repeat region®|Lt,
gene®] X1} gened] cluster BX 58 H3iM 8E 4+ e
Ao)RZ, o)F AFAHoR HY I U= 75S T, B
t} 9ol 1 8=t w2 BlufHA EN=TE §8E &
UL Folt}. 3, vAE {HA Z2AE P& mye B
sted, UIQE ZIAE 3 TFo| o] 1E Rr} EEHO
2 88T 5 URE T 5 UL Aot

GComp= hitp://www.smallsoft.co.kr/~hstae/GComp/GComp.html
o A th-2= whg = Ut
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ABSTRACT: A Genomics Tool for Microbial Genome Comparison Using BLAST/FASTA
Hongseok Tae', Daesang Lee?, Wan Park’, and Kiejung Park®* ('Department of Micro-
biology, Kyungpook National University, Daegu 762-701, Korea, *Information and Technology
Institute, SmallSoft Co., Ltd., Daejeon 305-811, Korea)

We have developed GComp as an analysis tool for microbial genome comparison. This tool exploits BLAST or
FASTA as a preprocessing program for local alignments to detect homologous regions, parses the homology
search results, and generates tables and files to show homology relationship between two genomes at a glance.
The interface for graphical representation of the comparative genomic analysis has been also implemented. Our
test cases shows that the program can be useful in practice for intuitive and quantitative comparison of microbial
genome sequence pairs as well as self-genome analysis. A few additional features have been devised and
designed, which will be added in the further development.



