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CO SO DU LIEU GENOME: CONG CU BE PHAN TiCH BQ GEN NGUOI VIET NAM

Nguyén Diing Tén', Phan Thanh Hat’, Trin Dirc Nghia’, Néng Van Hai'
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Vign Céng nghé théng nn

TOM TAT

DY ligu théng tm vé b6 gen dhu tién cia dy én giti md genome ngwéi (HGP) duge dug ra cho todn thé giti
ciing st dung goi 14 trinh ur chudn. Sau thanh cong cia dy &n ndy, hang loat d 4n quéc 1é vé gidi ma genome
ngudi da vi dang duge tién hanh o nhi¢u vién nghién ciu. truomg dai hoe va cic 16 chic khic uén pham vi
toan the giéi. Gop phan vao sy thanh céng cua cic dy 4n gidi md genome 3 céc co so di li¢u genome va cic
cbng cu tin smh hoc duge su dung aé phan tich, so sénh va chu gudi cdc trinh 4r méi doc duge Nhim muyc dich
thu thip céc 50 li¢u trinh ur genome. ching 61 d2 uén hanh xfy dung co s dir ligu buée dhu vé genome ngudi
tgi Viét Nam, goi 1t 1a “VGENOME" v trong wong lai s¢ duge bb sung thudng xuyén cic dir llcu mdi. Co s&
dir ligu c6 nhlym vy thu lhap lwu 1rit toan bé dir liéu vé trinh Ty genome nguz‘n @3 duge cong bb trén céc ngan
hang gen qubc 1&. Hé 1héng co s dir igu duge xdy dyng trén mo hinh kién truc Web-base 3 16p, thuc hign xi
1y di li¢u wp trung. Hién 1ai. d3 thiét 1dp dugc co s& dir ligu vai 5820 trinh wr nucleotide, 10077 trinh nr
protein va 191059 trinh ty gen d3 biét chuc néing trong co s dir ligu. Co s& dir héu cdng tich hop cbng cp
BLAST nhim tim kiém trinh ny nrong ddng trong pham vi genome ngudi duge luu 1rY.

Tir khda: BLAST, cong cu nin sinh hoc. bp gen ngwon. co so dit ligu. co sé dit Iiéu genome ngiecn Vié1 Nam

DAT VAN BE

B gen ngudn ¢ mét cdu trie hét site tinh vi v
phic tap, gom 2 thanh phan 1} BS gen nhén: kich
thudc khoang 3,2 ty bp; va ii) B gen ty lhe'co kich
thuée chi hon 16 kb. Moi biéu hién cua s sdng, bao
gdm céc yéu 16 quyét dinh sirc khoe mbdi ngudi déu
lién quan dén chirc ning gen. Vi viy, viéc nghién
ciru céu tric va chire nang toan b cdc gen cua co the
1a mét vdn d& khoa hoc co ban c6 dinh huéng (mg
dyng hét sirc quan trong.

Cho dén diu thién nién ky mdi, truée khi cdc sd
ligu v& b gen ngudi coa dy 4n Genome ngum
(Human Genome Project - HGP) duoc cong b nam
2003, ching ta con biét rét it vé chc gen trong bo gen
vi tim quan trong cua ching déi vbl cuoc song. Tuy
nhién, gin day, hang loat dir 4n quoc 1é vé giai ma bd
gen ngudi da va dang dugc tién hanh & nhiéu vién
nghién ciru, truémg dai hoc va cic 16 chirc trén pham
vi toan thé glm Bén canh cac dy 4n b$ gen 16n mang
thm qu6c & nhu dy 4n Genome ngudi, dy dn Lap
ban dé kidu gen don bdi & ngudn (Haplotype Map of
Human Genome), du &n 1000 bo gen (1000
Genomes Project), du an di truyén ngoai sinh &
ogudi (Human Epigenome Project) duge thyc hlén
duéi sy hop tée cua nhidu co quan, t5 chirc di ddu
trong linh vyc genomics, nhigu di 4n nhé hon & thm
quéc gia nhur céc dyr 4n giai ma genome ngudi Trung

Quéc dyr 4n xdc dinh cac SNP o ngudi Nhit Ban va
nhiéu dy 4n gidi ma t0an bo trinh fir gen ngudn bin
dia dugc tién hanh ¢ nhiéu quoc gia dang phéat wrién
hi¢n nay ciing dang trong qu trinh van hanh, chinh
14 mét ngudn dir li¢u vé cing quan trong, gop phin
1am sang 10 ngudn goc tién héa cua loai ngudi ciing
nhu co ché, cach phdog ngira va diéu trj cac bénh
xay ra O nguéi.

Tir nam 2003, Vién Cong nghé sinh hoc lhuqc
Vién Khoa hoc vi Céng nghé Viét Nam bt déu rien
hanh nghién cira dic didm cdu ic by gen ngudi
Viét Nam théng qua viéc gidgi ma toan by genome ty
thé & mt sb c4 thé ngudi Viét Nam (Huymh Thi Thu
Hug¢ et al., 200S; Nguyén Thi Ta Linh er al.. 2005;
Trln Thi Minh Nguyét er al., 2008; Vi Hoai Thu er
al., 2005; Nguyé.n Dling Tén er al., 2008). Cic két
qua ndy budc dau di bd sung nhimg sé liéu quan
trong phyc vu cho céc nghién cinu vé dic diém
genome, céc b¢nh lién quan va phyc vy cho cong tac
gidm dinh ¢4 thé trong khoa hoc hinh sir va phép y.

Cho dén nay, chua c6 co s dir li§u nao duge xdy
dyng dé tra ciru va phan tich trinh tr gen coa Viét
Nam néi chung va phin tich genome néi riéng.
Nhim myc dich cho cic nghién ciru vé gidl mad va
phin tich b§ gen nguoi Vigt Nam, ching ti tién
hanh xdy dung co s& dit ligu dé lwu trir céc trinh nr
nucleotide, trinh nr protein cva ngudi thu thap duge
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tir céc ngan hang gen quéc 1é phyc vy cho vige phan
tich ngi b cua dy fin. Ngodi ra. co 5o dir li¢u con
bude ddu tich hop cong cy phan tich BLAST. Trong
wong lai s& bo sung. cip nhit nhiéu chire nng mai.

PHUONG PHAP NGHIEN (U1

Thu th@p dir li¢u gen npudi

Da Ilcu gen ngudi duge thu thip tir ngan hing
gen quéc 1¢ Genbank duén dang chuin XML hojic
chuin fasta.

Mai trudmg va nén tang phit trién co s¢ der ligu

Sir dyng giai phap phat trién Web DotNetNuke
Community 05.01.01 cia Microsofl trén nén tang
cong ngh¢ ASP.NET Jrong I)o Microssol.Nct. Co s&
dir ligu duge thidt ké trén nén tang Microsolt SQL
Server 2005 Express [Ldition vgi websever 13
Internet  Information  Services 6.0. DolNetNuke
(DNN) 1a m¢l giai phap phdt trien Website truy cip
co 50 dir liéu, hay cac Ponal, dya trén cong nghé ma
ngudn mo cua Microsof.

KET QUA VA THAO LUAN

Ciéc dy 4n gidi m3 genome ngudi trén thé giti va
cdng cy dé phan tich dir li¢u

Dy 4n Genome ngudi (HGP), dugc thuc hi¢n tir
nam 1989 dén 2003, do Nhém cic co quan khoa hge
nhd nu6c do My dl’mg déu véi khoang 20 nudc va
ving lanh thé tham gia, da giai ma hoan chinh b
gen ngudi (~3,2 ty bp), véi DNA ldy tir 5 cd thé dai
dién 5 chung to¢ ngudi trén thé gidi. Déng thai. vige
giai ma b gen ngudi ciing d3 duge Céng ty tu nhan
Celera Genomics cua My tién hanh. Két qua 13 moi
nhém glal ma hoan chinh | b$ gen nguoi. dong théi
cong bo “ban nhip" wén 2 tap chi khoa hoc danh
tiéng nhat 1a Nature, Anh (McPherson et al.. 2001).
v Science, My (Venter ef al.. 2001). Trinh ty cda
Nhom dugc tai trg tir ngén séch cua cac chinh pho da
dugc cong khai, dir ligu thong tin v& b gen cho toan
thé gioi cing sir d\mg dugc got 14 “trinh 1y chuin®
hay “trinh ty tham chicu” (reference sequence).

Dy dn Ldp ban dé kiéu gen dom bgi quéc 1& {hay
con goi At 1a dyr 4n HapMap) di dugc khai dong ur
nam 2002 vér myc tiéu phat trien mot ban do kiéu
gen don boi cia genome ngudi. hay con goi la ban
d6 HapMap, mo ta nhimg k|cu da hinb phé bién
trong trinh ty DNA cia nguoi. HapMap dugc ky
vong s& tré thanh mt cong cy quan trong duge sir
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dung dé phat hién cac gen c6 lién quan chit che 16i
sirc khoe, bénh (41 cua con ngudn va mo ra huéng
méi trong nghién ciu trj li¢u. (hup://hapmap,
nebi.nlm.nih.gov/).

Dy é4n 1000 B$ gen, dugc khc‘yi sy (i lhéng ]
ndim 2008, 1 mdt nghién ciu quoc (€ v6i no lyc
nhdm thiét l4p mdt ban dd chi tiét céc da hinh di
truyén o ngudi. Nam ZOIO dur 4n 3 két thic giai
doan thu nghi¢m. Tu cudi nam 2010, dy 4n s& bube
vio giai doan san xuat véi myc ligu gidi trinh ty cia
2000 c4 thé (hutp://www. 1000genomes.org/).

Duqc & chirc va thyc hién boi Té chire Di
Iruyun ngogi sinh v ngudi (Hurnan Cpigenome
Consortium - HEC). dy 4n Di truyén ngoai smh [
ngudi (Human Epigenome Project) 1a mét nd Iye
chung cua sy hop tac qudc té nhim xic dinh va giai
thich c4c m6 hinh methy! héa DNA wén quy mo
genome o 14t ca chc gen & nguol trong 14t ca cac mp
chinh trong co thé, qua do giai thich cac co ché cua
su phal trién, tinh man cam véi bénh Lt ciing nhy
tinh bén vang cia genome (Beck er al. 1999,
htip://www. cpigenome.org/).

Dy an genome ngudi Neandenal la dy an hop
téc gilra cac nha khoa hoc thu¢c vién Max Planck ve
Nhin chiang hoc tién héa 1a1 Dirc va cong ry ne nhin
454 Life Science tai Hoa Ky aé giai trinh tyr genome
ngun Neandertal. Nghién ciru nay da chi ra ring cb
mot s6 pha trdn trong cac gen Xay ra gilta ngudi
Neandertal va ngudi hi¢n dai va da dua ra nhimg
bing chimg cho mng cic yéu 16 trong genome cua
ngudi Neandertal van con sot lai trong genome ciia
ngudi hién dai khong c6 ngudn gde 1 chau Phi
(Green ef al., 2010).

Trung Quéc la quéc gia dau tién, tién phong
trong vige glal trinb ty toan by genome trén quy md
16m cia nhidu cd thé nguoi thuge cic dan t¢c trong
nudc. Thang 10 nam 2007, vign nghién ciu Genome
Bic Kinh tai Thim Quyén (Beijing Genome Institute
- BGI) da thong bso hoan thanh viéc gia trinh tw
genome ludmg bol cua mét ngudi Han Trung Quéc,
dai dxen cho quan thé chéu A. B¢ gen nay la by gen
khén ddu cho mdt dy an giat ma 100 ca thé ngudi
Trung Quoc trong ba nim - dy 4n Viém Hoédng
(Yanhuang Project) (theo 1én cia Hoang Pé va Viém
Dé 14 hai vj hoang dé - thiy t5 cua ngudi Trung
Quéc) (Li et al., 2009: Wang er al., 2008).

Dy an dugc bét dau thye hién vao nim 2000 vi
dugc phat trién thong qua dy an Thién nién ky cia
Thi twéng Nhit Ban. Muc tiéu cia dy 4n 13 xac djnh
va so sanh t6i 150.000 SNP tir qudn thé ngudi Nhit
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Bin, nim trén cic gen holic céc viing lién gen cé thé
anh huéng 16i trinh ty ma héa cia gen. Dy 4n 43
dugc tien hanh dudi sy hop téc coa Trung tam
Genome ngudi (Human Genome Center - HGC)
thugc Vién Khoa hgc Y hoc (Institute of Medical
Science - IMS) tai Dai hoc Tokyo va Tap doan Khoa
hoc va Ky thuiit Nhat Ban (Japan Science and
Technology Corporalion - JST). Muc liéu ban ddu
cla dy én 12 nhim xdy dyng mdt co s& dir lidu co
ban dé xdc dinh cac mbi quan h¢ gitra céc da hinh va
céc bénh thuémg glip & ngudi hojc phan img cua co
thé v&i chc loai thudc (Hirakawa er al., 2002).

Tai mdt sb nudce khic. cc dy dn gisdi ma genome
ngudi ciing da va dang dugc tién hanh nhu: dy én
giai mad by gen ngudi Nga (hup://www.inauka.ru/
news/article97736.luml), dy 4n 100 b$ gen ngudi
chau A" do Pai hoc Seoul va cac nhém nghién ciru
khac nhau tai Han Quéde va cic nude khac tham gia
(Kim ef al., 2009). dy 4n vé co so dir liu da hinkv/
dét bién gen nguoi  Thdi coa  Thai  Lan
(http://wwwda biotec.or tVGl)...

Véi sur phat trién ciia céng nghé gidi trinh w thé
hé moi, ngudi ta c6 thé giai ma mét ca thé rong thin
gian rat ngin. Tuy nhién, cong nghé nay thuomg tao
ra cac doan doc c6 trinh rﬁl ngin. tir 30 dén )00
bp. Chinh vi viy. viéc phat trién cac cong cy tin sinh
hoc cling nhu cic hé¢ théng tinb todn hiéu ning cao
va luu triY kom [a rdt quan trong, gop phin vio sy
thanh cong cia dr an.

Buéc diu xiy dyng co s dir liéu genome ngudi
Viét Nam

Co sd diz ligu lieu trix cdc trinh 1 gen ngudi trén
thé gidi

Ngoai trinh ty todn b genome cia ngudi lam
trinh ty chudn, cdc inh ty don l& vé nucleotide,
trinh tu protein cia ngudi dugc luu wrr trén ngan
hang genbank hién tai lan huot 1a 9670317 va 576742
(theo théng ké cia ngan hing Genbank). Ngodi ra,
trén Genbank con luu trir 42036 trinh ty cac gen da
biét chirc ning. Nhim muc dich hru trir todn by s6
trinh tu trén ching 16i tién hanh xdy dung co s6 dir
liéu dé phén tich vA so sinh céc trinh tyr gen trong
qué trinh nghién ciru.

Hé théng co sé dir ligu (CSDL) duge xdy dyng
trén md hinh kién triic Web-base 3 16p, thire hién xi
ly di¥ liéu tip trung. Kién mic Web-base 3 lé‘p cia hé
théng bao gdm cac thanh phin sau: 1) Thng thi 1:
Giao dlen cho ngudi dung, tang ndy cé nhiém v
cung cép giao dién tuong tic than thign véi ngudi

ding. cho phép ngudi ding cé thé d& dang thyc hi¢n
céc thao tac nghi¢p vu véi hé théng bing cc trinh
duyét internet phé bién nhw Flrefox 1E; 2) Téng thit
2: La phan mém Ibp gilra bao g6m 16p web va lop
cdc chire ning phun mém (ng dyng tuong tic véi
CSDL. Phan mém img dyng bao gdm céc chirc nang
chuyén ddi, cap nhét dir ligu va khai thic lhong tin
trén CSDL; va 3) Téng thir 3: Cac phan mém he
théng nén tang va CSDL bén dudi. Véi phnn mém
hé Quan trj CSDL trong h¢ théng ndy dé& xufit sir
dung h¢ quan tr) CSDL SQL Server cua Microsoft.
Mb hinh kién iric tong thé ciia hé théng CSDL dugc
thé hién & Hinh 1. Thiét ké mot CSDL chung nhat
cho ci Databasc va Private Database (nhu mo ta &
trén) luu trix cac théng tin vé gen cua ngudi (Homo
sapiens sapiens): bao gém cic théng tin vé trinh ty
Nucleotide, Protein va céc gen di biét chirc nang.
CSDL luu tri ddy du céc thong tin phuc vu cho viéc
tra ciru, hién thj theo cdc tidu chuan chung hién thy
théng tin theo chuﬁn Fasta va Genbank va phuc vy
cho viéc két xudt bao cao, lhong ké theo yéu cau.

CSDL hru trir ba nhom thdng tin chinb la
HomoLocus, HomoReference, HomoFczlures va
SequcnccType (Hinh 1B) dap {ing ddy da théng tin
cho viéc hién thi theo chuin Fasta v& Genbank.
Chung dugc Kkét ndi v6i nhau qua gia trj “accession”
1a mét gia trj khong bj trung |3p gitra cac chudi khac
nhau.

Khd ndng tich hgp vai cic CSDL bén ngoai

H¢ théng dugc xdy dung c6 co kha ning tich
hgp v&i cac CSDL bén ngoai vé gen cua genome
ngudi, ddc bigt 1a véi cac hé CSDL trén nén Hg quan
tri co so dir liéu quan h¢ (RDBMS) nhu Microsoft
SQL server, Oracle, PostgreSQL. MySQL... Cic bj
két nd1 CSDL (Database Adapter) cé sn cho nhu
ZMySQLDA, SyBaseDA, ZOracleDA... cho phép
thuc hién cac Iénh SQL trong cac script cua hé thong
CSDL, nh& d6 cic img dung khic c6 thé dé dﬁng
khai thac, tim kiém va trinh bay nhimg dir hcu lay tir
hé théng CSDL duge xdy dmg. B két néi ODBC
cho phép tich hop hé théng CSDL véi bét ky hé
théng ndo hd trg ODBC, bao gom ci cic phin mém
nhur Microsoft Exchange va IBM Lotus Notes.

Mé hinh chirc ndng

Mb hinh chire ning duge thiét ké wong tmg véi
cac 16p ngudi sir dung khéc nhau véi cc quyén truy
cdp khic nhau. M6 hinh chirc niing cho I6p ngudi sir
dung binh thudng: Diy la glao dign Web dau tién khi
ngudi si dung bat ky két ndi Internet vi truy cip dia
chi Website CSDL genome s& dugc khai thic théng
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tin trén CSDL chung (Database) M hinh chire nang
cho ngudi sir dyng tAc nghigp va ngudn quan tri:
Lép ngudni dung> the nghiép va ngudi quin lr|. sau khi
dang nhap hé thdng qua tdi khoan, c6 quyén cdip nhét

RER

A
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vh khai théc théng tin trén CSDL chung (Database),
ddng thoi c6 quyén cip nhat va khai théc trén CSDL
cyc bd (Private Database) dugc cip nhdt tr nguou 36
ligu.

- Sequencelype

23 Typeut

B

Hinh 1. So 8 co 56 dir iéu. A: M hinh kién tric téng 1hé cia hé théng CSOL genome; B M hinh d( Ikéu. DI lidu gdm 4
bang "HomoLocus™ chira cac tréng thdng tin ién quan dén trinh ty nhu “moltype” - kidu tnnh ty, “gi~ ma trinh ty. Jenghty

kich thurroc trinh (o

: "HomoFeature™ bao gbm cAc irrong hén quan dén dac tinh cda tnnh y, "HomoReference™ bao

c4c thdng tin ign quan dén su trich din; va bang “SequenceType” chua thdng tin vé Joai trinh ty

Chirc ndng BLAST

Ngoar yéu ciu vé Juu trir va khai thac di liéu
trén CSDL, hé lhéng 6 kha niing tich hgp cdc cong
cy, tién ich phan tich, thong ké. dic biét 1a cong cy
BLAST Céng cu BLAST sg cho phép ngudn sir
dung tim kiém trinh ty tuong dong trong pham vi co
s& dir ligu genome ngudn da duge xay dyng. Dé co
thé tich hop céng cy ndy vao CSDL. trudc hét phar
120 CSDL cho riéng chuong trinh BLAST (Hinh 2).
Vo1 trinh wr nhdp vao (Nucleotide hojic Protcin)
duge, chuong trinh sé thyc hién BLAST (Blast N

CSDL chung

(Databasc)

hoac Blast P) trong pham i co s& dir liéu.

Tir cac d¥ héu trinh tr genome ngudi tén
Genbank, chang t6i i 1wét Iap duge co so dir lige
v6i 5820 trinh wr nucleotide. 10077 wrinh ty protem
va 191059 trinh ty gen dé biét chuc néng wong o s&
dir liéu (Hinh 3). Cac trinh ty ndy dugc dua vdo o
56 dir i¢u duén dinh dang Genbank, Fasta hoc
XML. Cac dir liéu sau khi dua vao co so dir hév ¢
duge cdp nhdt thuémg xuyén va duge sir dung cho
cac phan tich 1iép theo cua dy &n giai ma by gen
ngudi Viét Nam,

Hinh 2 M6 hinh tac CSDL BLAST
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Infarmat Jataba il

o Homo sapiens
Search Nucleonde

Penaeus monodon

a

Found 1 to 20 of 5820 results

4560 bp near MRNA

NM_000551 3 GI 319655736

o Homo sapiens  Penaeus menodon

Search

sens

Found 1to 20 of 191059 results

Search Advanced

Seal

Search Advanced

Hinh 3. Co s& dir liu cac trinh tur nuclecude. trinh tur profein va trinh twr gen da biét chac nang duoc cap nhat

KET LUAN

Chung t8i di xay dung thanh céng co so dir hén
genome phuc vu nghién ciru gid) ma genome ngudi,
bao gdm cic dir ligu hién c6 trong ngin hang
GenBank (5820 trinh ty nucleotide, 10077 trinh tw
protein va 191059 wrinh (y gen da biét chic ning).
Co sa dix ligu cua ching toi khong chi gitp ngudi sir
dung tra ciru céc thong tin vé trinh tw Nucleotide,
Protein va trinh tyr cac gen d3 biét chire niing clia
ngudi, ma con tich hop cong cu BLAST nhim tim
kiém trinh tu twong déng trong pham vi genome
ngudi. Dy kién, co so dir liéu ndy s& duge dua lén
trang web Lai dja chi http://www.genome ac.vn.

L&i cam on: Céng trinh ndy dicoc la mét nhiém vu
ciia dé 1én “Xdy dyng co 5o khoa hoc cho dy dn gidl
ma genome ngudi Viét Nam" do B Khoa hoc va
Cdng nghé cap kinh phi thuc hién.
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GENOME DATABASE: A TOOL TO ANALYSE VIETNAMESE HUMAN GENOME

Nguyen Dang Ton', Phan Thanh Hai®, Tran Duc Nghia', Nong Van Hai""

! Institute of Biotechnology
2nstitute of Information Technology

SUMMARY

With the complcuon of the Human Genome Project (HGP). the reference sequence of human genome was
pubhshed l'reely in 2003 Aﬂcr successful of lhe HGP, many other genome projects are being carried out by

many

and other

in the world. Bioinformatics software and genomes

databases were useful 100ls to compare, analyse, and annotate structure and functions of query sequences The
aim of this study was to establish the genome database with the biownformaucs 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. proicins. and known gene
sequences, published in Genbank, we collected and inscricd in 10 our databasc. There are 5280 nucleotide
sequences, 10077 prolcin sequences, and 191059 sequences of known genes of human in our prelimnary
database. The BLAST services, with the most BLAST programs. and other 1ools are to be included into the
database for the purpose of aligning query sequence against sequences 1n the database.

K ds: BLAST. bioi s tool. datab

human genome, Vietnamese genome darabase
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