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Nguyen Bang T6n ' , Phan Thanh Hai^ TrJin Dux Nghia^ Nong VSn Hdi' 

' Vien Cong nghe sinh hgc 
Vien Cong nghe thong tin 

TOM T A T 

Dii lifu thong tin vl bO gen dSu tiSn ciia dy dn gifli mi genome ngudi (HGP) dupc dua ra cho tokn thk gidi 
cung sii dyng gpi la trinh ty chuSn. Sau thilnh c6ng cila dy in nky. hing lo(it du kn qu6c te vl gidi mk genome 
nguoi da va dang duge tiln hinh o nhieu vien nghien curu, trucmg d^i hpc va cac to chiJrc khic tren phfim vi 
toan thi gidi. Gop phan vao s\r thanh c6ng ciia cic du in giai ma genome li cic co so dQ Hfu genome va cic 
cong cu tin sinh hpc dupc sir dyng de phin tich, so sinh vi chii giii cac irinh itf m6i dpc dupc Nham myc dich 
thu thip eic sd li^u trinh tu genome, chung toi dS tien hinh xiy dung co sd dQ lieu bu6c 6ku vl genome ngudi 
t^i Viet Nam, gpi tit li "VGENOME" vi trong tucmg lai s3 dupc b6 sung thudng xuyfin cic dfi Ijeu mdi. Co sd 
dCt li^u c6 nhi^m vy thu th(ip luu tm toin bp dQ lieu vk trinh t\r genome ngudi di duoc cdng b6 tr^n cic ngan 
hang gen qu6c ti. Hf thong co sd dO lieu duoc xiy dung Uen mo hinh kiSn tnic Web-base 3 ldp, thyc hien xu 
ly du lieu t|p tmng. Hi^n t^i, da thiet lap dirpc ca sd dH lieu vdi 5820 trinh tu nucleotide. 10077 trinh txf 
protein vi 191059 trinh tu gen da biet chiic ning trong co sd dii li^u, Co sd dQ lieu cung tich hgp cong cy 
BLAST nham tim kiem trinh ty tuong ddng tiong pham vi genome ngudi dugc luu trU, 

Tir khoa: BLAST, cong cu tin sinh hpc. bp gen ngu&i. ca sa du lieu, ca sd dir lieu genome ngirm Viet Nam 

DAT VAN DE 

BQ gen nguoi co mot cau tnic het siic tinh vi va 
phuc tap, gom 2 thanh phan: i) Bo gen nhan: kich 
thuoc Idioang 3,2 ty bp; va ii) 8 6 gen ty the co kich 
thuoc chi hon 16 kb. Moi bifiu hien cua sir song, bao 
gom cac yeu to quyet dinh sure khoe m6i nguoi deu 
lien quan den chiic nang gen, Vi vay, vific nghien 
curu cau tnic va chuc nang toan bp cac gen ciia co the 
la mpt van de khoa hoc co ban co djnh huong ung 
dung het siic quan trpng. 

Cho den dau thien nien ky mdi, tru6c khi cac so 
li?u vi bo gen nguoi cua du an Genome ngudi 
(Human Genome Project - HGP) dugc cong bo nam 
2003, chiing la con h'lk vkt it vfi cac gen trong bp gen 
va t im ^uan trpng cua chiing d6i voi cupc song. Tuy 
nhien, gan day, hing loat du an qu6c tfi ve giai ma bo 
gen ngudi da va dang dupc tien hanh d nhieu vien 
nghien ciiu, truong dai hpc va cac to chiic trfin pham 
vi toan the gidi, Bfin canh cac du an bo gen Idn mang 
tam qudc tfi nhu du an Genome ngudi, du an Lap 
ban d6 kifiu gen don bpi a ngucn (Haplotype Map of 
Human Genome), du an 1000 bp gen (1000 
Genomes Project), du an di tmyfin ngoai sinh o 
ngudi (Human Epigenome Project) dupc thuc hi?n 
duoi su hop tdc ciia nhifiu co quan, to chiic di dau 
trong ITnh vuc genomics, nhieu dy an nho hon d tam 
quoc gia nhu cac du an giai ma genome ngudi Trung 

Quoc, du an xac dinh cac SNP d ngudi Nh^t Ban va 
nhieu du an giai ma toan bp trinh tu gen ngudi ban 
dia dupe tien hanh d nhieu qudc gia dang phdt trien 
hien nay cijng dang trong qua trinh van hanh, chinh 
la mpt ngudn dfr lieu vo eiing quan trong, gdp phan 
lam sang td ngudn goc tien hda ciia loai ngudi cQng 
nhu CO chfi, cich phong ngua va dieu tri cac bfinh 
xay ra d ngudi. 

Tir nam 2003, Vien Cdng nghe sinh hpc thupc 
Vi?n Khoa hpc va Cdng nghe Viet Nam bit ddu tifin 
hdnh nghifin ciiu dac difim cau tnic bO gen ngudi 
Viet Nam thdng qua vific gidi mS toan bp genome ty 
the d mpt sd ca the ngudi Viet Nam (Huynh Thi Thu 
Hue et al, 2005; Nguyin Thi Tu Linh et al, 2005; 
Trdn Thi Minh Nguyet et al, 2008; Vu Hoai Thu et 
al, 2005; Nguyen D a n g j d n et al, 2008). Cac kfit 
qua nay budc dau da bo sung nhimg sd lifu quan 
trpng phuc vu cho cdc nghien cim vfi ddc diem 
genome, cdc b |nh lien quan va phyc vy cho cdng tac 
giam djnh c i thfi trong khoa hpc hinh sir va phap y. 

Cho den nay, chua cd co sd dfr lifiu nao dugc xay 
dyng de tra ciiu va phan tich trinh tu gen ciia Viet 
Nam ndi chung vd phan tich genome ndi rifing. 
Nham muc dich cho cac nghifin cim vfi giai ma va 
pheln tich bd gen ngudi Vi?t Nam, chiing tdi tifin 
hdnh xay dung co sd dCr lifiu dfi lim trir cac trinh tu 
nucleotide, trinh ty protein ciia ngudi thu thap dupc 
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tir cdc ngan hdng gen quoc tc phgc vy cho vi?c phan 
lich npi bp ciia dy dn, Ngodi ra. co sd dO lipu cdn 
budc dau tich hgp cong cy phan itch BLAST. Trong 
tuong lai s5 bo sung, c§p nh^i nhi^u chiic nflng mdi. 

PHUONG PHAP NGHIEN CUU 

Thu th$p dO- livu gen n g u ^ 

DU li|u gen ngudi dugc thu th^p lir ngan hdng 
gen quoc te Genbank dudi d^ng chudn XML hofic 
chuan fasta, 

Mdi t rudng vd nin t^ng ph i t t r i ln cu sd dO- li^u 

Sii dyng gidi phip phit irien Web DotNetNuke 
Community 05,01,01 ciia Microsoft tren nen Idng 
cdng nghfi ASP.NET trong bg Microssoft.Net, Ca sd 
dflr lifiu dupc ihifit ke trfin nen tang Microsoft SQL 
Server 2005 Express Edition vdi websever Id 
Internet Information Services 6,0. DolNelNuke 
(DNN) Id mpt giai phap phdt trifin Website tmy cap 
eg sd dir lieu, hay cac Portal, dya tren cong nghf mi 
ngudn md cua Microsoft. 

KET QUA VA THAO LUAN 

C i c du- an giai mit genome ngu-di tren t h i gidi vd 
cdng cu de phSn tich dir li^u 

Du an Genome ngudi (HGP), dugc thyc hi?n tit 
nam 1989 dfin 2003, do Nhdm eac co quan khoa hgc 
nha nude do My dimg dau vdi khodng 20 nude va 
vung lanh tho tjiam gia, da gidi ma hoan chinh bp 
gen ngudi (-3,2 ty bp), vdi DNA lay tir 5 cd the dai 
dien 5 chiing tpc ngudi tren thfi gidi. Ddng thdi, vific 
gidi ma bp gen ngudi cung dd dugc Cdng ty tu nhan 
Celera Genomics ciia My lien hanh. Kfit qua la moi 
nhdm giai ma hoan chinh 1 bg gen ngudi, ddng thdi 
cdng bd "ban nhap" trfin 2 tap ehi khoa hpc danh 
tifing nhat la Nature, Anh (McPherson el al. 2001), 
va Science, My (Venter et al. 2001). Trinh ty ciia 
Nhom dugc tai trg tir ngan sdch cua cac chinh phii dd 
dugc cdng khai, dCf lifu thdng tin vfi bp gen cho todn 
thfi gidi ciing sir dyng, dugc ggi la "trinh ty chu5n" 
hay "trinh ty tham chifiu" (reference sequence). 

Dy an Lap bdn do kieu gen don bpi qudc tfi (hay 
cdn gpi tit la dy an HapMap) dd dugc khdi dgng tir 
ndm 2002 vdi mgc lieu phat trifin mpt bdn dd kifiu 
gen don bpi ciia genome ngudi, hay cdn gpi la ban 
do HapMap, mo td nhcmg kieu da hinh phd bifin 
trong trinh ty DNA ciia ngudi. HapMap dugc ky 
vgng se trd thanh mpl cdng cy quan trpng dupc su 

dyng de phdi hifin cdc gen cd lien quan chdt chfi ldi 
sire khde, bfinh tdt ciia con ngudi va md ra hudng 
mdi trong nghien ciru trj lifiu, (http://hapmap, 
ncbi.nlm.nih.gov/), 

Dy dn 1000 BO gen, dupc khdi sy tir thing 1 
ndm 2008, Id m0t nghifin ciru quoc te vdi no lye 
nhfim Ihiel l$p mdi bin do ehi tiet cdc da hinh di 
iruy^n a ngudi. Nim 2010. dy dn dd ket thiic giai 
do^n ihii nghifm. Tir cudi ndm 2010, dy dn sS budc 
vdo giai do^n san xuat vdi myc lieu gidi trinh ty ciia 
2000 c i th^ (http://www.1000genomes.org/). 

Dupc l6 chirc va thyc hifin bdi Td chirc Di 
Iruy^n ngo^i sinh o ngudi (Human Epigenome 
Consortium - HEC). dy dn Di truyen ngoai sinh d 
ngudi (Human Epigenome Project) Id mft no lye 
chung cua sy hgp t ic qu6e te nhdm xdc djnh va giii 
thich cic md hinh methyl hda DNA tren quy mo 
genome d lat ca cdc gen d ngudi trong lit ed cac mo 
chinh trong co the. qua do gidi thich cac co che cua 
sy phat trifin, tinh man cam vdi bfnh tat eung nhir 
tinh bfin vCmg cua genome (Beck et al, 1999, 
http://www. epigenome.org/). 

Dy in genome ngudi Neandertal la dy an hpp 
tdc giiia cac nhd khoa hpc thupc vifin Max Planck ve 
Nhan chung hgc tifin hda tai Dire va cdng ty tu nhan 
454 Life Science tai Hoa Ky de giai trinh ty genome 
ngudi Neandertal. Nghien cim nay d3 chi ra ring co 
mpl sd pha trpn trong cae gen xay ra giiia ngudi 
Neandertal va ngudi hifin d^i vd da dua ra nhung 
bing chimg cho ring cac yfiu id trong genome cua 
ngudi Neandertal van cdn sdt lai trong genome ciia 
ngudi hifin d^i khdng cd ngudn gdc tir chdu Phi 
(Greene/a/ , . 2010). 

Tmng Qudc la qudc gia ddu tifin, tien phong 
trong vific gidi trinh ty toan bp genome trfin quy mo 
Idn cua nhifiu cd the ngudi thupc cac dan tpc uong 
nude. Thdng 10 ndm 2007, vifin nghifin cim Genome 
Bic Kinh tai Tham Quyfin (Beijing Genome Institute 
- BGI) da thdng bao hoan thanh viec giii trinh ty 
genome luong bgi cua mgt ngudi Han Trung Quoc, 
dai difin cho quan the chau A. Bg gen nay la bg gen 
khdi ddu cho mpt dy an gidi ma IOO cd thfi nguoi 
Trung Qudc trong ba n im - dy an Viem Hoang 
(Vanhuang Project) (theo tfin ciia Hoang Dfi va Viem 
Dfi Id hai vi hoang de - thiiy td cua ngudi Tmng 
Qudc) (Li et al. 2009; Wang et al. 2008). 

Du an dupc bat d iu thyc hifin vao nam 2000 vi 
dupc phat trien thdng qua dy an Thien nien ky ciia 
Thu tudng Nhat Ban. Myc tieu cua dy an la xac dinh 
vd so sanh tdi 150.000 SNP tir quin thfi ngudi NhSt 

http://ASP.NET
http://hapmap
http://ncbi.nlm.nih.gov/
http://www.1000genomes.org/
http://www
http://epigenome.org/
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Ban, nam trfin cac gen bode cac viing lien gen cd the 
anh hudng tdi trinh ty ma hda cua gen. Dy in dd 
dupc tien hanh dudi sy hgp t ie cua Tnmg tam 
Genome ngudi (Human Genome Center - HGC) 
thupc Vien Khoa hpc Y hgc (Institute of Medical 
Science - IMS) tai Dai hpc Tokyo va T§p dodn Khoa 
hpc va Ky thuat Nhat Bdn (Japan Science and 
Technology Corporation - JST). Muc lifiu ban dau 
cua dy an la nham xay dyng mgt co sd diJ lifiu co 
ban dfi xdc djnh cic moi quan hfi giOa cdc da hinh vi 
cac benh thudng gdp d ngudi hoac phin ling cua co 
thfi vdi cac loai thudc (Hirakawa el al. 2002). 

Tai mgt sd nude khdc, cic dy in gidi ma genome 
ngudi cung da va dang dugc lien hinh nhu: dy dn 
gidi ma bd gen ngudi Nga (http://www.inauka.ru/ 
news/arlicle97736.html), dy in "IOO bp gen ngudi 
chau A" do Dai hpc Seoul va cac nhdm nghifin ciru 
khic nhau tai Han Qudc vi cae nude khic tham gia 
(Kim et al. 2009), dy an ve co sd du: lifiu da hinh/ 
dot bifin gen ngudi Thai ciia Thai Lan 
(http://www4a.biotec.or.th/GI).., 

Vdi su phat trifin cua cdng nghe giii trinh tu the 
he mdi, ngudi ta cd the gidi ma mdt cd the trong thdi 
gian rat ngan. Tuy nhien, cong nghfi nay thudng tao 
ra cac doan dgc cd trinh tu rat ngan, tir 30 dfin 100 
bp. Chinh vi vay, viec phat trien cac cdng cu tin sinh 
hpc ciing nhu cac he thdng tinh loan bifiu nang cao 
va luu trii Idn Id rat quan trgng, gdp phdn vdo sy 
thanh cdng ciia du dn. 

Birdc d i u xay dung cff so* dir lieu genome ngtfdi 
Viet Nam 

Cff sd dir lieu luu trir cdc trinh tu gen nguoi tren 
the gidi 

Ngoai trinh ty toan bp genome ciia ngudi lam 
trinh ty chudn, cac trinh ty don le ve nucleotide, 
trinh tu protein ciia ngudi dupc luu tru tren ngdn 
hdng genbank hien tai Idn lupt la 9670317 vd 576742 
(theo thdng kfi cua ngdn hang Genbank). Ngoai ra, 
trfin Genbank cdn luu trO 42036 trinh ty cac gen d i 
bifit chiic nang. Nhdm myc dich luu trft toan bp so 
trinh tu trfin chiing tdi tifin hanh xay dyng co sd dii 
lifiu dfi phdn tich va so sdnh cac trinh tu gen trong 
qua trinh nghifin ciru. 

He thdng co sd dii lieu (CSDL) dugc xay dyng 
tren m'd hinh kifin tnic Web-base 3 ldp, thyc hien xu 
ly dii lieu t ip trung. Kifin true Web-base 3 ldp cua he 
thdng bao gdm cac thanh phdn sau: 1) TSng thii 1: 
Giao difin cho ngudi dung, tdng nay cd nhiem vy 
cung cip giao dien tuong t ic thin thi^n vdi ngudi 

diing, cho phfip ngudi diing cd thfi de ding thyc hi^n 
cac thao tdc nghidp vg vdi hfi thdng bdng cac trinh 
duyfit internet pho bifin nhu Firefox. IE; 2) Tang thii 
2: Li phdn mem ldp gi&a bao gom ldp web vi ldp 
cic chuc ndng phan mfim irng dyng tuong t ic vdi 
CSDL, Phan m^m umg dyng bao gom cdc chirc ndng 
chuyen ddi, cgp nhdt dO lifiu vd khai thic thdng tin 
tren CSDL; vi 3) TSng thir 3: Cic phin mem h^ 
thong nfin ting vi CSDL bfin dudi. Vdi phin mem 
hfi Quan trj CSDL trong h? thdng niy de xuit sir 
dyng hfi qudn trj CSDL SQL Server ciia Microsoft. 
Md hinh kifin triic tdng thfi ciia he thong CSDL dupc 
thfi hifin d Hinh 1. Thiet k^ mgt CSDL chung nhit 
cho c i Database va Private Database (nhu md ta d 
trfin) luu trii cic thdng tin ve gen ciia ngudi (Homo 
sapiens sapiens); bao gdm cdc thdng lin ve trinh ty 
Nucleotide, Protein va cic gen da bifit chiic ndng. 
CSDL luu triir d iy du cac thdng tin phyc vy cho viec 
tra ciru, hifin thj theo cic tifiu chudn chung hifin thi 
thdng tin theo chuin Fasta vi Genbank va phyc vy 
cho vific kfit xuat bio cio, thdng ke theo yfiu cau, 

CSDL luu trft ba nhdm thong tin chinh la 
HomoLocus, HomoReference, HomoFeatures va 
SequenceType (Hinh IB) dip ling ddy du thdng tin 
cho vific hifin thj theo chudn Fasta vd Genbank. 
Chung dupc kfit ndi vdi nhau qua gia tri "accession" 
la mgt g i i tri khdng bj triing lap giOa cdc chudi khdc 
nhau, 

Khd nang tich hgp vdi cdc CSDL ben ngodi 

He thdng dupc xay dung cd cd kha nang tich 
hgp vdi cdc CSDL bfin ngodi vfi gen cua genome 
ngudi, dac biet la vdi cac hfi CSDL tren nfin He qudn 
trj CO sd du lifiu quan he (RDBMS) nhu Microsoft 
SQL server, Oracle, PostgreSQL, MySQL... Cic bd 
kfit ndi CSDL (Database Adapter) cd san cho nhu 
ZMySQLDA, SyBaseDA, ZOracIeDA... cho phep 
thyc hien cac lenh SQL trong cac script ciia he thdng 
CSDL, nhd dd cic ling dyng khic cd thfi dfi ddng 
khai thac, tim kifim va trinh bay nhCrng dCf lifiu iiy tir 
he thong CSDL dugc xay dyng. Bd kfit ndi ODBC 
cho phfip tich hpp he thdng CSDL vdi bat ky hfi 
thdng ndo hd trp ODBC, bao gdm ei cac phdn mem 
nhu Microsoft Exchange vi IBM Lotus Notes. 

Md hinh chdc nang 

Md hinh chiic nang dugc thifit kfi tuong irng vdi 
cac Idp ngudi sii dyng khac nhau vdi cic quyen tmy 
cap khac nhau. Md hinh chirc nang cho ldp ngudi sii 
dyng binh thudng: Day la giao dien Web diu tien khi 
ngudi sir dyng bdt ky ket ndi Internet va tmy cap dia 
chi Website CSDL genome sfi dupc khai thac thdng 
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tin trfin CSDL chung (Database)- Md hinh chirc nfing 
cho ngudi sii dyng ldc nghifip vi ngudi quan trj: 
Ldp ngudi diing tdc nghifip vi ngudi qudn irj, sau khi 
ddng nh$p hfi th6ng qua tdi khodn, cd quyln c^p nh^l 

vd khai thic thdng tin trfin CSDL chung (Database), 
d6ng thdi cd quyln cdp nhat vd khai thic tren CSDL 
eye bd (Private Database) dupc cSp nhat tit nguon s^ 
li^u. 

u tt 

B 
Hinh 1.Scf ddcoscr du i ieu . A Mo hinh kien Ifiic tdng Ih^ cua h# thdng CSDL genome; B: Md h(nh dO-li^u. DOI i f ugAm* 
bang 'HomoLocus' chilpa cac tnfdng thflng tin liSn quan iJin trinh t y nhu' "moltype" - ki4u trinh ty . "gi* m i trinh ty, Tenght? 
kich thu'o^ trinh tu : "HomoFeature" bao gbm c^c truong liSn quan d i n d$c tinh cua tnnh ty. "KomoRefeFence* bao giffl 
c i c thSng tin lifin quan ffln su trich dan; v i b ing "SequenceType" chUa thdng lin vk loai Irinh ty , i 

Chuc ndng BLAST 

Ngoai yfiu cau vfi luu trii va khai thac dii lieu 
trfin CSDL, he thdng cd khi nang tich hgp cic cong 
cu, tifin ich phan tich, thdng kfi. dac bifit la cdng cy 
BLAST. Cdng cy BLAST se cho phep ngudi sir 
dung tim kiem yinh ty tuong ddng trong pham vi co 
sd da lifiu genome ngudi da dugc xay dyng, Dfi cd 
the tich hpp cdng cy niy vao CSDL. trudc hfit phai 
tao CSDL cho rieng chuong trinh BLAST (Hinh 2). 
Vdl trinh tu nhap vio (Nucleotide hoic Protein) 
dugc, chuong trinh se thyc hifin BLAST (Blast N 

hoic Blast P) trong pham vi co sd d& lifiu. 

Tir cic dQ lieu trinh ty genome ngudi uen 
Genbank, chiing tdi dd ihifii lap dugc co sd dii lieu 
vdi 5820 trinh ty nucleotide, 10077 trinh ty protein 
vd 191059 trinh ty gen dd bifit chuc nang uong co sd 
dO' lifiu (Hinh 3). Cac trinh ty nay dupc dua vio co 
sd dii lifiu dudi djnh d^ng Genbank, Fasta hoac 
XML, Cac dir lifiu sau khi dua vao co so dii lieu se 
dugc cap nh^l thudng xuyfin va dugc su dung cho 
cdc phan tich tifip theo ciia dy an gidi ma bd gen 
ngudi Viet Nam. 

CSDL chung 
(Database) 

^ Tcp I-asla 
CSDL BList 

Hinh 2 Md hmh lao CSDL BLAST 
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Intormation ' Database ' Blast Login I Rcgrilei 

o Homo sapiens Penaeus monodon 

Found 1 to 20 of 5820 results 

Search Advanced 

Efffffll 

A::VC 1 : i i R \ A 

4560 bp linear mRNA 
NM 000^-51 3GI 319655736 

o Homo sapiens Penaeus monodon 
Search .'ere - Search Advanced 

Found 1 to 20 of 191059 results 

K^BRl 

Hinh 3. Co sd du lieu c^c trinh tu nucleotide, trinh tu prolein va trinh tu gen da bî t chi>c nang dupc cap nh t̂ 

KET LUAN 

Chiing tdi dS xay dung thdnh cdng co so diJ lieu 
genome phyc vy nghien cuu giai m3 genome ngudi, 
bao gdm cdc dii lieu hien cd trong ngan hang 
GenBank (5820 trinh tu nucleotide, 10077 trinh tu 
protein va 191059 trinh tu gen da biet chijrc nang). 
Co sd dii lieu cua chiing tdi khdng chi giiip ngudi su 
dyng tra ciru cdc thdng tin vfi trinh ty Nucleotide, 
Protein va trinh tu cdc gen da bifit chiic ning cua 
ngudi, ma cdn tich hgp cdng cy BLAST nhdm tim 
kifim trinh ty tuong ddng trong pham vi genome 
ngudi, Du kifin, co sd dii lieu ndy se dugc dua len 
trang web tai dia chi http://www.genome ac.vn. 

Ldi cam on: Cong trinh ndy duac Id mgl nhiem vy 
cua di tdi "Xdy dimg ca sd khoa hoc cho dtf dn gidi 
md genome ngitdi Viet Nam" do Bg Khoa hgc vd 
Cdng nghe cdp kinh phi thifc hien. 
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GENOME DATABASE: A TOOL TO ANALYSE VIETNAMESE HUMAN GENOME 

Nguyen Dang Ton ' , Phan Thanh Hai^ Tran Due Nghia^ Nong Van H a i ' ' ' 

'institute of Biotechnology 
^Institute of Information Technology 

SUMMARY 

With the completion of the Human Genome Project (HGP), the reference sequence of human genome was 
published freely in 2003 After successilil of the HGP, many other genome projects are being carried out by 
many institutions, universities and other organizations in the world. Bioinformatics software and genomes 
databases were useful tools to compare, analyse, and annotate structure and functions of query sequences The 
aim of this study was to establish the genome database with the bioinformatics tools for analysis and 
annotation of the Vietnamese human genome DNA sequences. The database system was designed with 3 layer 
web base. Most of the sequences of human genome, including nucleotides, proteins, and known gene 
sequences, published in Genbank, we collected and inserted in to our database. There are 5280 nucleotide 
sequences, 10077 protein sequences, and 191059 sequences of known genes of human in our preliminary 
database. The BLAST services, with the most BLAST programs, and other tools are to be included into the 
database for the purpose of aligning query sequence against sequences in the database. 
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