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TOM TAT

Céc nghién ctru sinh hoc phan tir ¢6 vai tr0 quan trong trong nganh thuy sin, gop phan nang cao chét
luong giong mot cach hiéu qua. Gén déy, cling voi su phat trién ctia cong nghé giai trinh tu thé hé mdi, nghién
ctru hé gen dugc phat trién manh mg, trong d6 viéc t6 chirc va quén 1y dit lidu giit mot vi tri thiét yeu Sau khi
giai trinh tu toan bo hé gen loai ca tra Viét Nam (Pangasianodon hypophthalmus), ching t6i da tién hanh phan
tich va chu gidi bd gen ca tra. D& c6 thé khai thac dit liéu ndy mot cach hidu qua, ching t01 da xay dung mot
co s¢ dir lidu cho toan bg cac dir liéu thu duge. Co s¢ dir liéu duge xay dung trén nen tang cac phan mém ma
nguon mé theo mé hinh kién truc ba 16p (giao dién, dich vu va co so dit liéu) véi giao dién st dung thuén ti¢n
qua trinh duyét Web. Ngudi st dung co6 thé tra ciru cac dit lidu trinh tu va dir lidu chu giai cling nhu hién thi
trye quan cac trinh ty théng qua trinh duy€t hé gen JBrowse. Co s¢ dit liéu nay 1a nguon thong tin quan trong,
tién dé& cho nhiing nghién ctru sdu hon vé chirc nang va ning cao chit lugng di truyén cia ca tra.

Tir khoa: co so dit li¢u, hé gen cé tra, JBrowse, Pangasianodon hypophthalmus, tin sinh hoc

DAT VAN BE

Ca tra (Pangasianodon hypophthalmus) thudc
ho céa tra (Pangasiidae), b ca da tron hay ca nheo
(Siluriformes). Ca tra nudi 1a mot trong nhitng loai
ca dac hiru cta vang luu vuc song Mé Kong (Viét
Nam, Thai Lan, Lao, Campuchia), c6 gia tri kinh te
16n va dugc nudi phd bién & _vung ndy va mét s6
nuée khac thuge khu vuc mién nam chau A. Viét
Nam 1a nuéc cdé san lugng ca tra nudi P.
hypophthalmus 16n nhét thé giéi va xuat khiu sang
140 nudc trén thé gisi, trong d6 c6 My, EU, Trung
Quéc, cac nudc ASEAN, Mexico va Brazil. Theo
thdng ké tir Téng cuc Thuy san, nim 2017 dién tich
tha nuoi ca tra hon 5.230 ha; san lugng dat hon 1,2
triéu tin. Kim ngach xuét khéu cé tra nim 2017 dat
1,78 ty USD, déng gop hon 21% tong gia tri xuat
khiu ctia nganh thity san.

Dé san xuét ca tra mang lai hiéu qua cao va xuét
khau theo hudng bén viing, ngoai viéc t6 chuc lai
san xuét, nganh thiy san cin phai kiém soat dich
bénh, nang cao chét lwong san phim ca tra dé dap
ting dugc yéu ciu cia thi truong va bao vé thuong
hi¢u ca tra Viét Nam trén thi truong qudc té. Nen
tang cho chién lugc phat trién nay 14 cong tac giéng

nhim ning cao chit lugng di truyén cua loai ca ¢
gié tri kinh té cao nay. Mot trong nhiing van dé quan
trong d6i vai cong tac gidng 1a thong tin vé dic diém
cau tric phén tir ciia bd gen (genome) cla ca tra.
Nghién clru genome s& cung cép nhimng théng tin
chinh x4c nhat cho viéc xac dinh céc tinh trang quan
trong, nhu: tinh khang bénh, tinh chéng chiu ddi véi
didu kién moi trudng, cic tinh trang lién quan dén
nang sut, cht lugng san phim ctia c4 tra. Hon nira,
nghlen clru genome cé tra s€& cung cap thong t1n
nhim nghién ctru di truyén quan thé, quan ly quan
dan, phat trién DNA barcoding truy xuét ngudn gc.
Dé ¢ chién luge phat trién lau dai nghé nudi
mot s lodi ca kinh té, nhidu nudc trén thé gisi da
dau tu manh cho nghién ciru co ban, giai ma va phan
tich hé genome va transcriptome. Vi du nhu: phén
tich transcriptome & ca hdi (Tymchuk et al., 2009),
cd bon (Vera et al., 2013), c4 song (Huang et al.,
2011), ca nheo My (Liu et al., 2016; Wang et al.,
2010), ca r6 phi (Huang et al., 2012)... Tir nhiing
nghién ciru co ban nay md ra kha ndng cho hang
loat nghién ctru tmg dung, trong d6 quan trong nhét
la tim kiém cac chi thi phan tir lién quan dén tinh
trang quan tam nhu tinh trang tang trudng, strc sinh
san va khang bénh. Trudc nghién ctu nay, dir liu
vé gen ca tra (P. hypophthalmus) dugc luu gilr trong
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Genbank/NCBI van con rét it 6i, thong ké méi nhat
trén NCBI website truy cdp ngay 21/5/2018 véi
Taxonomy ID: 310915 chi bao gom: 267 trinh tu
nucleotide, 239 trinh tu protein suy dién (trong d6
rat nhidu trinh ty trung 1ap, vi du nhu cytochrome
oxidase subunit I) va b gen ty thé (NCBI Reference
Sequence: NC_021752.1). Do viy, dé tao tién d&
cho cac nghién ciru vé hé gen cé tra, gop phan cho
cong tac nghién ctu va ung dung cong ngh¢ sinh
hoc trong thity san, chiing t6i thyc hién d& tai nghién
clru giai ma genome va transcriptome cua cé tra
trong khuon kh d& tai cép nha nudc.

Str dung cong nghé giai trinh ty thé hé¢ méi
(Next-Generation Sequencing) véi hé théng cua
Ilumina, ching t6i da tién hanh giai ma genome tir
mAu tinh tring clia cé tra, gidi ma transcriptome tir
mb co ctia ¢4 tra. Khoi lugng dit ligu thu tir may giai
trinh tu thé hé méi 1én t6i hang trim Gbp. Tir dir liéu
nay chiing t6i da tién hanh lap rap va chu giai bo gen
cé tra. Dé gitp cac nha khoa hoc c6 thé khai thac dir
liéu genome ca tra mot cic dé dang va hidu qua,
chung t6i tién hanh xay dung co so dir liéu genome
c4 tra bao gdm toan b cac dir liéu ma ching toi da
giai ma. Co s¢ dir liéu ma chung t6i xay dung s€ cho
phép nhitng nha nghién cru quan tam khai thac
thong tin di truyén hitu ich dé nghién ctru cac gen
churc nang va cac nghién ctru khac. Song song véi
viéc xay dung co s¢ dir liéu nay, chung toi cling
ddng thoi chia sé dit liéu genome/ transcriptome cua
c4 tra trén hé thong ngén hang gen chung cua thé
giéi NCBI v6i ma s BioProject ID, PRINA448819.
Co s0 dit li¢u riéng cia ca tra gitip cho nhitng nha
nghién ctru chuyén mén sau dé dang tim kiém thong
tin riéng biét cua riéng loai ca nay.

NGUYEN LIEU VA PHUONG PHAP

Chuén bi dir liéu genome

Trong qua trinh tién hanh giai trinh ty va phan
tich tin sinh hoc cho ca tra, ching t6i da cho ra cac
dang dit li¢u khac nhau g(“)m d@ liéu trinh ty va dir
liu chu giai.

Dir ligu trinh ty genome duoc lap rap tr dir liéu
giai trinh ty tho (dang fastq) bang phin mém
Platanus (Kajitani ez al., 2014). Céac dit liéu nay déu
duoc luu dudi dinh dang file FASTA. Trong dinh
dang file FASTA, mdi mot doan trinh ty dugc danh
dau bang mot dong bit ddu bang ky tu >’ va tén
doan trinh tu; cac dong sau do 1a ndi dung trinh ty
nay (cac ky tu dai dién cho cac nucleotide).
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Dir liéu cha giai genome c6 dinh dang GFF
(Reese et al., 2010). GFF la m{t dinh dang file
chudn dé chira cac ddc trung genome dudi dang file
van ban. GFF la viét tit cua Generic Feature Format.
File GFF chi gém cac ki tu; c6 9 cot cach nhau b?mg
dau tab. GFF c6 nhiéu ban; ban gan diy nhat la
GFF3. GFF3 khong tuong thich véi ban GFF2 trude
nd. Dinh dang chinh thong cia GFF3 dugc mo ta
trén trang web Sequence Ontology
(http://www.sequenceontology.org/). Cho trudng
hop dir liéu ca tra, file GFF cua chiing t6i chira cac
thong tin chi giai cua cac doan trinh tu: tén trinh tu,
vi tri bat ddu va két thuc, cing cac thong tin cha giai
cho doan trinh tu.

Cac nén tang va cong cu dwgc sir dung

Trong qua trinh xay dung co s¢ dir liéu, chung t6i
déu sir dung cac phan mém ma ngudn mo pho bién dé
thuén tién cho viéc cai dit ciing nhu thay ddi sau nay.
Toan b co s¢ dit liéu duge xay dung trén moi trueong
h¢ diéu hanh Linux. Hé thong c6 mo hinh kién tric ba
16p. Tang thir 1 gdm giao dién twong tic giita nguoi
dung va co so dit liu. Trong truong hop co so dir liu
ca tra, giao dién Web duogc thiét ké trén nén tang
Drupal. Tang thir 2 gdm cac phan mém dich vu web
va quan 1y co so dit liéu. Cac phin mém Apache ciing
PHP dugc sir dung 1am nén ting két ndi cho tang nay.
Tang thir 3 gdm hé thong co s& dit liéu bén dudi. Cho
dir liéu cé tra, hé théng co so dir ligu MySQL duogc su
dung dé luu trix dit liéu.

Khi nguoi dung tuong tac voi giao dién Web,
cac thong tin truy van s& dugc dua vé co so dit ligu
MySQL va két qua truy vén s& duoc hién thi lai cho
ngudi st dung trén giao dién Web. Ciu trac ba 16p
cua hé théng duoc minh hoa trén hinh 1.

Vi dir ligu dinh dang file fasta, ph?m mém
JBrowse (Buels et al., 2016) dwoc sir dung dé cung
cép giao dién twong tac dang Web cho nhiing di li¢u
nay. JBrowse la mét trinh duyét dit li€u trinh tu
duogc st dung phd bién cho nhiéu co so dir liéu sinh
hoc phan tir. JBrowse dugc phat trién trén nén tang
HTMLS5 va Javascript. JBrowse c6 téc do hién thi
nhanh, cho phép nhung vao trong trang web dé
dang, hd trg nhiéu trinh duyét Web khac nhau; dong
thoi cung cdp nhiéu tinh nang hd trg hién thi dit liéu
trinh tu.

Qua trinh xay dung co sé dir liéu

Vi cac dir liéu dang gff, xIs va vcf; cac dit liéu
nay deu da co6 san dang bang. Do d6, voi moi loai dit
liu, chung t6i xay dung mdt bang trong SQL v&i s6



Tap chi Cong nghé Sinh hoc 17(3): 449-454, 2019

cOt va dinh dang dit liéu cdt twong ung. Qua trinh
tao bang duoc tién hanh bang cac 1énh SQL trong
giao dién dong 1énh ciia MySQL trén Linux.

Dé nhap dir liéu vao co so dit liéu, trude hét cac
dir lidu bang (gff, xIs va vef) déu duge chuyén hét vé
dinh dang CSV (dit liéu dugc mé bang Microsoft
Excel va xuét ra CSV). Sau d6, cac file CSV nay
dugc nhap vao bang tuwong ung trong co so dir liéu
bang giao dién phpMyAdmin.

V6i nhitng dir li¢u trinh ty c¢6 dinh dang file fasta,
dir liéu duoc dua truc tiép vao thu muc luvu trir cia
JBrowse trén méay chu va duoc xir Iy bang cac cong
cu dong 1énh cia JBrowse. Trinh duyét JBrowse
duoc cai 1én cung hé thdng may chu véi co so dir
liéu vao giao dién web nhung ciing c6 thé chay trén
mdt may chu dc 1ap néu can.

Quy trinh xir 1y dit li¢u dé dua vao co s¢ dit ligu
dugc biéu dién trong hinh 2.

Yéu
cau
— Truy van
Nguwoi sir Phan mém dich vu Co s& di lieu
dung Web ¢ genome
Két qua
) truy van
Hién thi
théng tin
Hinh 1. So dd co s& dir liéu.
< . Nhap di liéu ba
Chuy&n déi -t BLDSNg

D liéu chu giai dinh
dang gff

o Ccsv

D liéu dinh dang

\_/_

PHPmyAdmin

Co s& di liéu ge-
nome

Thém lién
két chéo

D@ liéu trinh tw dinh
dang FASTA

Hinh 2. Quy trinh x& ly di¥ liéu.
KET QUA

Co so dir liéu dugce truy cép thong qua giao dién
web ¢ trén chinh may chil chira co s¢ dit liéu. Co so di

Xt ly béng coéng cu

dong l1énh
Thw muc lwu triv

cua JBrowse

liéu cuia h¢ gen ca tra da duoc lép rap thanh 563 scaffold
(ky hidu tr sc0000001 dén sc0000563), trong do
scaffold dai nhét 1a 37,5Mbp. Co s dit liéu hién thi két
qua dy doan va chi giai hé gen, bao gdm 28.580 gen.
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Sau khi truy cdp vao trang web, nguoi st dung
can phai nhap vao tén truy cdp va mat khiu di duoc
cép. Sau khi dang nhap, s& c6 6 dé nhap tir khoa tim
kiém. Khi nguoi ding nhap mot tir khoa tim kiém

Nguyén Hoang Vil et al.

Ddng thoi, cot cudi cung cua két qua sau truy
van 1a duong dan dén doan trinh ty twong mg trong
trinh duyét JBrowse. Doan trinh tu s& dugc danh diu
khi hién thi bang JBrowse. Ngudi sir dung c6 thé

vao 0 twong ung, mdt truy van s€ dugc giri dén co so
dir liéu va trang web s€ hién ra két qua truy van dudi
dang bang. Moi trinh ty ¢6 lién quan dén tir khoa tim

dung cac cong cu c6 san trong JBrowse dé tién hanh
xem chi tiét trinh ty cung cac chu giai kém theo

kiém dugc hién thi trén mét dong (Hinh 3). (Hinh 4).
Page 12 3 >>>Last
Scaffold Start End Type Strand Attribute Jbrowse
$¢0000002 15077226 15100210  CDS - Note=Insulin-degrading enzyme View
$¢0000003 9143133 9151274 CDS + Note=Insulin-like growth factor-binding protein 5 View
50000003 9159827 9172763 CDS - Note=Insulin-like growth factor-binding protein 2 View
$¢0000003 11861995 11864346  CDS + Note=Insulin-induced gene 2 protein View
$¢0000003 9159827 9172763 CDS - Note=Insulin-like growth factor-binding protein 2 View
$¢0000003 18991478 19002941  CDS + Note=Insulin receptor substrate 2-A View
$¢0000005 85032 88211 CDS - Note=Insulinoma-associated protein 1 View
0000006 12108751 12117085  CDS : Note=Insulin-like growth _factor 2 mRNA-binding View
protein 1

$¢0000007 13393127 13397113  CDS + Note=Insulin-like growth factor-binding protein-like 1 View
$¢0000008 11606409 11610932  CDS - Note=Insulin gene enhancer protein isl-2b View

Hinh 3. Vi du két qua truy van. Cac két qua cha giai lién quan sé duoc hién thi dudi dang bang gdm: cot thir nhé la tén cia
scaffold; cot thir hai va th ba la vi tri bat dau (Start) va két thic (End) cia doan ma hda protein; cot thr tw (Type) chi rd
loai trinh tw la CDS; cot thir nam (Strand) la chiéu mé& hoa cla sgi DNA ; cft thr sau (Attibute) 1a két qua chu giai gen; va
cot thir bay 1a dwdng dan dén trinh tw hién thj (View) bang Jbrowse.

Available Tracks Genome Track View Help GD Share
Xfilter tracks 0 5,000,000 10,000,000 15,004,000 20,000,000
Anmotati © > Q Q @\Q 500000002 + | 5c0000002:15091647..15091682 (37b) | Go | 3
v Annotation
augustus 15,091,650 15,091,675
F K S Cc T E K K L E
~ Reference sequence 1| (& Rfference sEquence ‘ 5 ‘ = ; ‘ & ‘ ® ‘ = ‘ % | , ‘ &

Reference sequence

) Annotation

%7 augustus

<«

Hinh 4. Hién thj trinh tw trén JBrowse.

452



Tap chi Cong nghé Sinh hoc 17(3): 449-454, 2019

THAO LUAN

Trong qua trinh xdy dung co s¢ dit li€u, toan bd
cac phan meém va cong cu chung t6i st dung déu c6
ban quyén ma nguon md. Dleu nay tao nhiéu thuin
loi trong qua trinh phat trién co s& dir liu ciing nhur
cho phép chinh sira, m¢ rong co s¢ dir li€u mot cach
dé dang trong twong lai. Pdng thoi, cac dy 4n co s
dir liu genome sau nady ciing c6 thé ap dung hé
thong phan mem tuong ty ma khong phai lo chi phi
cao vé ban quyén phan mém.

Co s6 dit liéu cta ching t6i cung cdp nhing tién
ich co ban cho nguoi dung khi tra ciru co so dir ligu,
ddng thoi st dung nén tang JBrowse, mot trinh
duyét genome dugc st dung cho nhiéu co sé dit liéu
trén thé giéi va mang tinh phd cép cao. Nguoi dung
da quen voi giao dién JBrowse tir trudc co thé dé
dang str dung Jbrowse dugc cai dét trén may chu co
s6 dit lidu dé xem dit liéu ca tra.

Giao dién sir dung duoc thiét ké theo tiéu chi
gon nhe, tryc quan va dé sir dung. Giao dién truy
van cac thanh phan co so dir liéu cling ¢o thé de
dang dugc mé rong trong twong lai néu c6 nhu cau
tim kiém chuyén biét héa hon.

Co s0 dit liéu cung trang web ciling da dugc xay
dung theo huéng sin sang mo rong cho trudng hop
¢6 thém nhitng dit liéu sinh hoc phan tir khac cta ca
tra dugc dua vao hodc cho trudng hop cin bd sung
dit liéu phan tir cia mot s loai khac.

KET LUAN

Chung t6i da xay dung thanh cong co s¢ dit liu
genome ci tra (Pangasius hypophthalmus) nhim
muc dich phuc vu nghién ctru va ung dung trong
tuong lai. Co so dit lidu co thé duge truy cap va tim
kiém thong qua giao dién Web dong thoi tich hop
trinh duyét JBrowse dé hién thi dir liéu trinh ty. Co
s¢ dit ligu dugc dua 1én trang web tai dia chi
http://catfish.genome.ac.vn.

Loi cam on: Cong trinh nay la mét nhiém vu cia dé
tai cdp nha nuwée “Phdn tich hé gen biéu hién
(exome + transcriptome) cua cd tra nham pht trién
chi thi phan tu phuc vu chon giong cd tra theo
hwong tang truong” do Bo Nong nghiép va Phat
trién néng thon cap kinh phi thiee hién.
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DATABASE CONSTRUCTION FOR VIETNAMESE CATFISH GENOME

Nguyen Hoang Vu, Nguyen Thanh Phuong, Le Thi Nguyen Binh, Kim Thi Phuong Oanh

Institute of Genome Research, Vietnam Academy of Science and Technology
SUMMARY

Molecular biological research plays an important role in aquaculture, contributes to the improvement of
broodstocks efficiently. Recently, with the development of next-generation sequencing (NGS) technology,
genomic studies have been rapidly increased, in which data organisation and management hold a crucial
position. After obtaining NGS sequencing data of Vietnamese catfish (Pangasianodon hypophthalmus), we
have analysed and annotated the catfish genome, from which we have constructed a database for efficient
usage. The database is built upon open source software following a three-layer model (interface, Web service
and database) with a convenient interface through Web browsers. Users can look up sequence and annotation
data as well as visualize sequences through the Jbrowse genome browser. This database is important resource
for functional genome and genetic improvement of the catfish.

Keywords: bioinformatics, database, genome, JBrowse, Pangasianodon hypophthalmus
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