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ABSTRACT

The Web-based the genus Haliotis SNP database was constructed on the basis of Intel Server Platform ZSS130
dual Xeon 3.2 GHz cpu and Linux-based (Cent OS) operating system. Haliotis related sequences (2,830
nucleotide sequences, 9,102 EST sequences) were downloaded through NCBI taxonomy browser. In order to
eliminate vector sequences, we conducted vector masking step using cross match software with vector sequence
database. In addition, poly-A tails were removed using Trimmest software from EMBOSS package. The processed
sequences were clustered and assembled by TGICL package (TIGR tools) equipped with CAP3 software. A
web-based interface (Haliotis SNP Database, http://www.haliotis.or.kr) was developed to enable optimal use of the
clustered assemblies. The Clustering Res. menu shows the contig sequences from the clustering, the alignment
results and sequences from each cluster. And also we can compare any sequences with Haliotis related
sequences in BLAST menu. The search menu is equipped with its own search engine so that it is possible to
search all of the information in the database using the name of a gene, accession number and/or species name.
Taken together, the Web-based SNP database for Haliotis will be valuable to develop SNPs of Haliotis in the

future.

Key Word : Haliotis, SNP database, Web-interface

M B

AL (426F) & AE7 (Haliotidae), AE-ZE (Haliotis) ©l
Sl AA|EE2] A2 2, univalve (single-shelled) 3|

Bz2o|ch SgveloA] A wo] WARE g o7
AL (Haliotis discus discus) ] 2214 it} (Lee &
in 2002). o|23E AT AL o Wal ohz} oko 2y

RSN T

°T?~ A

= o

Received May 11, 2010; Revised June 17, 2010; Accepted
June 25, 2010

Co-corresponding author: Yong Seok Lee & Jung Ha Kang
Tel: +82-51-890-6462 e-mail: yslee@inje.ac.kr

Tel: +82-51-720-2462 e-mail: kjh0124@nfrdi.go.kr
1225-3480/24351

% et A5l AAA ok 58] suiat AE
" (blindness) & ¢3}3}= x| 8ko 2 ALE T
-{f} et al. 2000).
3, A SACA =F7ke wefel ofgt why
selective breeding program®] AF o3 kAl Alelo] wk
sigon] Aot 2A%EA ST FEE B ATE0)
FHEAAL Glck skt AB-o] A, obA g Al A
£ 54 o] wl$ Ao} AEE LR SNP )
So) o] di§ ofele AAoleh 9 Fo A%e] Wi

SIS i

1

L

SNP #4419 Rz} gixet (QI et al. 2008; Qi et al.
2009), & ATolxE AA7HA] dAl Haliotis ©] e 3

AL Aelstel SNP el gols
2 Fasiginh

=5 Yuo]elulo]

- 185 -



IIBt M=2F (Haliotis) SNP CIOIHBIOIA 2=

ME o owy

1. AW TS 9 484
A4 ¥ Intel Server Platform ZSS130

(Samsung) ] Xeon 3.2 GHz cpu A|AES Alg3}9on,
2444 (operating system) = Cent OSE A}&3}ith
A4 A4 % Apache, PHP, Mysql 9% A|A8S 73
slgon, Ao AR A A& AR} cgi (common
gate interface) S A3 4 9= = I AAHAL 3 & Web
BLAST 772 Ax)stsic}.

AEJA AL Ry £4

NCBI taxonomy browser & %3 Haliotis ¢ &3}
2E A9AR  (Core Nucleotide
sequences, Amino Acid sequences % Mitochondrial
genome sequences) 5= Th>ZE 3}git} (Table 1). Xt}
748k SNP9| W< fJste] th-2= g 9471449 4 EST
Mads der azxvx] 9 dEgeleHe]~E o] &3
1112 Dl A R RS ’“f‘f“t‘i]—‘ﬁ ©on, EMBOSS package]
Trlmest Tz 38 3835k AL 9= poly-A LS

< AA3Y} Rice et al. 2000). A HoA AHIdEL
TGICL package & ©]-83}] 30 bp |4, 94% L& A2
o] g 2 FHLEE E53kL, FELE o7t A9E
2 cap3 £ o|g3}o] assembly 3}¢itt (Huang & Madan
1999; Pertea et al. 2003). & Zd& E%H o)A
contigs 52 25 AA5E44 BLAST DB ¥ nr Ho]g]
o] ~¢]] BLASTx & %3] annotation 7“"&% =395}l
(Altschul et al. 1990).

sequences, EST

3. 4] gE )= 75

Blast 3ol A = 34k, olw] At EST 3719 4vw2
/333t Haliotis ZrellA @A7EA] gh8] 4l siak A4, ofn|
4k A4, EST Age widex 7247k BLAST 7} 7153t=
% pAsgen, query ¥ deleblol sl s @
blastp, blastn, blastx, tblastn, tblastx =% 3] 7}53}
T Z 3}9it}t. Vector, E. coli, Repeat A4S wz 7 &
T Q=F sl on, multi DB HWlwE nhEo] go]Bee] &
ol (insert size &%) 5= & uf o3l=E 3k =3t
perl scriptE 7]ute g 3 ZAAIA-S Ax]5lo] Annotation
o] ®]oJA Haliotis EST AIARE = o] {FAHA} o|&
2 NCBI accession number 5& query® 3] 2H& 4=
T E 3lgt). 181 primer3 5 A3 Al Jrldoew Hg
g z2aBe Alse Q7450 AP clgss
slgdct (Figl).
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Fig. 1. The annotation results by clustering and assembly of
nucleotide and EST sequences downloaded through
NCBI taxonomy browser. (A) Contig sequence, (B)
Alignment results, (C) Sequences contained in the
contig, (D) Subject ID (NCBI protein database link), (E)
Blast results (against NCBI nr), (F) Tab menu for Result
view by sorting.
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11,932 7 o)gl=d 2 & 71 we A9 Haliotis discus
o] EST AM9= & 7,260 7] o]t} 11,932 7)o LS o
Ao 2 vector sequence database £} cross match L% 71

£ A}g-3}o] vector sequence% A A Az} 587 o]
B A S0l A7 , Poly-AS 7HAIL gl AEEL
27 3,580 7Y 01‘214- T g 25 7% F, 100 bp o]}
o] M2 F 148 JM=E 2 A A ALJslglon, 1|}
FF dol8lz AHE ALL 11,197 78] ALo|qict

AelE 11,197 /49 A9 BLAST 9 cap3 A ZE o]

£ oA o7 3 TGICL package (TIGR tools)E ©]-&3}¢]
clusterlng 2 assembly & 433t A3} 1,317 7)o A
Elo)l A 1,415 71¢] contig £} 3,962 7}<] singleton ©] 24
B

A=A 1,415 /)9 contigE: AAFE AE dlolen]
o]~ (Lee et al. 2004) o] BLASTx % 7413 73} 1,116
Aol fas Ane Ag 4 9glew] Haliotis NT
database o] BLASTn ¢ & A% A7} 1,326 7] &g
AANE A& 5 313t} (Table 1).
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Table 1. Summary of the nucleotides and EST assembly

Number of Haliotis sequences 11,932
Inf . b Haliotis asinine 1,760
n 01.°m.at10n about Haliotis discus 7,260

Haliotis sequences .. .
Haliotis diversicolor 12

downloaded from NCBI o ]

Haliotis midae (perlemoen abalone) 70
Others (Haliotis spp.) 142
.. Number of vector sequences 587
gt32§$taiiathe Poly-A tail removed 3,680
d Sequences below 100 bp 148
Number of sequences for assembly 11,197
Number of clusters 1,317
Total result of Number of contigs 1,415
clustering and assembly Significant BLAST hit against Mollusks DB AA 1,116
Significant BLAST hit against Haliotis DB NT 1,326
Number of Singleton 3,962

7, cluster & o] F= 7t read o AES delA & 5 3
3leit). contig A]€9S NCBI nr database o
BLASTx % homology test & A3} = best hit of |33}
+ annotation %! source (species) & ¥lE & 4= 9low] A
A BLAST 2518 % 4 9t 928 7Aslsc. Ea 29
+ Query ID, Align results, Cluster & ©]%+ 7} read
9] A<, Annotation, Source (£¥) 523 sorting ¥ 2
e B & 5 J=F 35l (Fig. D.

Blast "ol A= @ik, ofn| sk, EST 3709 4vlw=E +
Asjgiey. dAA wel S A<, oAl A<, EST
A9g 4 mgZczol Al (Mitochondrial Genome) 53}

2

BLAST Nucleotide = BLAST Amino acid BLAST EST
BLAST [BLAST | Entrez] 2|

Choose program to use and database to search:

B Haliotis all NT
Haliotis asinina NT
Haliotis discus NT
Program blastn ~ Database |Haliotis diversicolor NT ~

TS

Enter sequence below in FASTA format

Or load it from disk B

Set subsequence: From To

[ Clear sequence ][ Searci}@

The query sequence is filtered for low complexity regions by default
Filter ¥/ Low complexity Mask for lookup table only

Fig. 2. The screen of searching the BLAST through
constructed database. (A) Selection of blast program,
(B) Selection of blast database, (C) Insertion of query
sequences, (D) Start to search.

owlel| 43 Haliotis EST & £33} F 7572 dlo]g
Hlo]25 diifes BLAST 7} 7best=s 753isich
BLAST += query ¥ dloJefmo]~o] #A7} 3 43h= 3
blastp, blastn, blastx, tblastn, tblastx T2 13°] 4=3]0]
B2E 7Vt E 53519t 3 Vector, E. coli, Repeat
Aee mz A4 & 5 gxE 75310, multi DB #wE
uEo] glolveje] Fol (Al 27] A 5 € o £l
st 3gle} (Fig. 2).

Search WolAd= #AAIZes 53 CGI ¢
script & olgd AMAAE Adsle] §A4

accession number, < ©]& 55 query % 5} d|o]g]H|o]

+++ Search Engine for Haliotis SNP Database *++
KeyWord @NADH dehydrogenase . Search!

Search Method @) or and Count of Name 15 ~

Gb No,

perl

o =
ﬁi O] =3
°

Phrase

Search Area  [VIGINo, [¥]Gene Name [¥]Species

51 Results were found (1-15/51)

1 Haliotis SNP Database
/~haliotis/search/data/qi| 166406873| gb| EU244384,1| txt Species
Last Modified : 2009-02-02 23:18:55 (1,093 byte)

2 | Haliotis SNP Database
/~haliotis/search/data/gi| 836278851 gb| DQ279817, 1| .txt Species
Last Modified : 2009-02-02 23:18:56 (401 byte)

3 Haliotis SNP Database
/~haliotis/search/data/gil 114199235| gb| DQB26444, 1] txt Species
Last Modified : 2009-02-02 23:18:56 (225 byte)

4 Haliotis SNP Database
/~haliotis/search/data/gi| 156616693| gb| EF406300,1].txt Species
Last Modified : 2009-02-02 23:18:55 (592 byte)

5 Haliotis SNP Database
/~haliotis/search/data/qil 114193219 gb| DQB26436. 1] .txt Species
Last Modified : 2009-02-02 23:18:56 (860 byte)

B Haliotis SNP Database
/~haliotis/search/data/gil 837773021 abl DQ276979, 1| .txt Species
Last Modified : 2009-02-02 23:18:56 (449 byte)

Fig. 3. Installation of search engine within constructed
Haliotis database. (A) Insertion of keywords, (B) Start
to search, (C) Results of searching.

- 187 -



2 e Be
3). &3t %i!uﬂolxl X}ﬂlc'ﬂ rlmer3 A& &
MG APAE lolEjH|o] 2 Yol A AR & = QIR 8
gt} 2-sequence T|%-oll4+= BLAST engine & ©]-&3}o]
T 7MY sequence <& alignment £ AJA3}=  local

FE3)0.

rulm
n\i
ru°"
>
30
bt
i
-
N
£
e iL
fo =
09

alignment %=
2 o

- & &) dolEulo] A~ A o] F55 53 Haliotis 47] 4
7|13} da)ghs AES AA BLAST & &3 wf§- wie
sez 2% ¢ 4 Yo

- Repeat elements, E. coli, vector 52 IS} EA40
BLASTE A|38& 4= 9o ¢cDNA %+ genomic DNA 2}o]
selelg 75 ) coluelele] od, AL o] Fe
el 27 3l & 2 99l

- Clustering Res. lg|g|o]AE
A =P AA 755 primer3 &
AR 5= 9)A =t} (Evans et al. 2001).

- o]2]gk SNP vlo|gro]~ 52 SNP iz Als =
3} AZ 5= 9lo] A5 84 Haliotis 3 #4535 #3414
Toll W& =%¢] @ Aoz 7|dy=lch

&3l SNPs whzo] gojs}
Egﬂ /\]‘6—]_3_ }\]H]-zﬂ.‘::‘.

£

AL AL

A7 FH4AER (RP-2010-BT-020) #1<19] <]

REFERENCES

Altschul S.F., Gish W., Miller W., Meyers EW. &
Lipman D.J. (1990) Basic Local Alignment Search
Tool. Journal of Molecular Biology, 215: 403-10.

Huang X. & Madan A. (1999) CAP3: A DNA sequence
assembly program. Genome Res, 9: 868-77.

Lee J.-S. & Min D.-K. (2002) A Catalogue of Molluscan
Fauna in Korea. Korean Journal of Malacology, 18:
93-217.

Lee Y.-S., Jo Y.-H., Kim D.-S., Kim D.-W., Kim M.-Y.,
Choi S.-H., Yon J.-O., Byun L.-S., Kang B.-R., Jeong
K.-H. & Park H.-S. (2004) Construction of BLAST
Server for Mollusks. Korean Journal of Malacology,
20: 165-9.

Pertea G., Huang X., Liang F., Antonescu V., Sultana
R., Karamycheva S., Lee Y., White J., Cheung F.,
Parvizi B., Tsai J. & Quackenbush J. (2003) TIGR
Gene Indices clustering tools (TGICL): a software
system for fast clustering of large EST datasets.
Bioinformatics, 19: 651-2.

QI H.-G, LIU X. & ZHANG G.-F. (2008)
Characterization of 12 single nucleotide
polymorphisms (SNPs) in Pacific abalone, Haliotis
discus hannai. Molecular Ecology Resources, 8:
974-6.

Qi H., Liu X, Wang S. & Zhang G. (2009)
Development of gene-associated intronic TR markers
for the Pacific abalone Haliotis discus hannai. Anim
Genet, 40: 575.

Rice P., Longden I. & Bleasby A. (2000) EMBOSS: The
European Molecular Biology Open Software Suite.
Trends in Genetics, 16: 276-7.

A9, Wk, A9, gele, 94D & 2408 (20000 B
o kgl P ‘22@7 16: 55-60.

- 188 -





