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TOM TAT

Tom thé chan trang Thai Binh Duong (Penaeus vannamei hoic thopenaeus vannamez) 1a loai

tom co ngudn gdc tir Nam My, dang la mét trong nhiing dbi twong tom nudi quan trong co6 gid tri kinh
té cao ¢ Viét Nam va nhiéu noi trén thé gi6i. Trong hai thap ky gan day, bénh do virus ddm tring
(white spot syndrome virus - WSSV) gy ra anh huong nghiém trong dén nganh nudi tom voi ty 1&
gdy chét co thé 1én den 100% sau 3 dén 10 ngdy phat bénh. Giai trinh tu va lap rép hé gen la mot budc
quan trong dé cung cip thong tin di truyén va nghién ciru cic co ché phan tir & cac loai co gia tri kinh
té cao. Do d6 nghién ctru nay tién hanh giai trinh ty, lap rap va chi giai hé gen cua tom the chan trang
nhiém virus dém trang tai Viét Nam. Dir liéu h¢ gen cta tom thé chan trang nhiém virus dém tring
dugc lip rap bang cong cu SOAPdenovo2 thu duoc hé gen co kich thudc khoang 1,67Gb véi
3.180.049 scaffold voi N50 1a 616 bp, tir d6 du doan dugc 187.948 gen. Trong d6 c6 133.548 gen
dugc chu giai trén co s& dit liéu UniProtKB/Swissprot va 33.611 gen dugc chu giai trén co s& dit liu
NT. Day la nhiing két qua ban dau c6 y nghia quan trong cho cac nghién ciru tiép theo vé tinh trang
khang bénh virus dém tring ciia tom thé chan tring & Viét Nam.

Tir khéa: lip rdp de novo, Litopenaeus vannamei, SOAP denovo2, tém thé chan trang, virus dom trdang

DAT VAN BE

Tom thé chan tring Thai Binh Duong
(Penaeus vannamei hodc Litopenaeus vannamer)
1a mot trong nhiing loai gidp xac dugc nudi rong
rai nhat trén thé glO’l do ning suét cao va yeu cau
ve nong dd muoi trong mdi trudong nudi thap
(Zhou et al., 2012). San lugng tom thé chan tring
chi dimg sau san luong tom st nudi trén thé gioi,
diém dic biét cua loai tom nay 1a ting trudng
nhanh, tinh thich nghi méi truong tt, yéu cau vé
ngudn dinh dudng trong thirc an thip. Ngoai ra,
vao mua mua do man va nhiét d¢ thuong xuéng
thip nhung t6m thé chén tring lai thich tng tot

vo1 cac mO hinh nuéi ¢6 d0 man tir 0 - 40%.
Khoang hai thap ky gan day, cac bénh do virus
gdy ra dién bién ngay cang phirc tap, de doa
nghiém trong nganh nudi tom (Escobedo-Bonilla
et al., 2008, Lightner et al., 1997; Naylor et al.,

2000; Valles-Jimenez et al., 2004), trong do,
bénh do virus dém trang gdy ra 1a nguy hiém
nhit, ty 1¢ tom chét 1én dén 100% sau 3 dén 10
ngdy phat bénh gay thiét hai kinh té 16n (’t Hoen
et al., 2008). Virus dém tring (white spot
syndrome virus - WSSV) ¢6 bd gen lon (~300
kb) (van Hulten et al., 2001; Yang et al., 2001)
va c6 pham vi vat chd rong, bao gém hau hét cac
loai giap xac va ca con trung thiy sinh (Tan and
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Shi, 2011; Wang et al., 2000). Mam bénh lay
truyén theo ca chiéu doc tir bd me sang con va
theo chiéu ngang tir cac loai giap xac (cua, tép,
chan chéo) nhiém WSSV trong ao nudi, do tom
an thte an nhidm virus, do ngudn nude c6 WSSV
va do tom kho¢ an tom chét nhiém WSSV trong
ao nuoi. Khi bung phat dich bénh dém tring s&
gdy thiét hai rat 16n cho ngudi nudi tom ciing nhur
nganh thuy san. Tém chan tring duoc xac dinh
12 mét trong hai ddi tuong tdm nudi nude lo chu
lyc cta nudce ta, nhu cau gidng tom chan trang
khang bénh dém tring ngdy cang ting vé sb
lu(mg va chat lugng, do d6 viée nghién ciru chon
tao giong & cap d6 phan tir 1a can thiét qua do chu
dong phat trién dan tom thé chan tring b me
chat lugng cao co kha ning khang bénh dom
tre"mg tai Viét Nam.

Nhiing nim gan dy, sy phét trién manh mé
clia cac cong nghé gidi trinh ty gen thé hé méi
(NGS: Next-Generation Sequencing) va sy 16n
manh cua linh vyc lién nganh Tin sinh hoc khién
viéc ldp rap va chu giai hé gen da tr¢ thanh
phuong phap nghién ciru pho bién. Céc thuat
toan ph bién duogc st dung dé xtr 1y loai dir liéu
nay la sir dung d6 thi de Bruijn va OLC (overlap-
layout-consensus) (Flicek and Birney, 2009;
Miller et al., 2010; Schatz et al., 2010) di kém
theo d6 1a nhitng cong cu lip rap nhu SOAP
denovo?2 (Luo et al., 2012), Platanus (Kajitani et
al.,2014), Ray-assembler (Boisvert et al., 2010),
Hipmer (Georganas et al., 2015). Hién nay trén
thé gidi da c6 nhimng nghién ciru lap rap hé gen
sinh vét, bao gdm ca cac loai giap xac qua dé gop
phan cung cap hiéu biét vé dit lidu trinh tw hé gen
sinh vat (Song et al., 2016; Yuan et al., 2017).
D6i voi tom thé chan tring, nim 2015 Yu cing
cong su di 1ap rap de novo hé gen cia loai tom
nay (Yu et al., 2015) voi kich thudc hé gen
khoang 2,3 Gb. Nam 2019, nhém nghién ctu
Xiaojun Zhang d lip rap hé gen nay sir dung d6
thi Bruijin mo (fuzzy Bruijn graph - FBG) thu
duogc h¢ gen co6 kich thude 1,66 Gb (Zhang et al.,
2019). Déng thot da c6 nghién ctru phan tich hé
gen biéu hién ciia tom nhiém virus doém trang
nhiam nghién ctru twong tac gilia virus dém trang
va tom, qua d6 c6 nhitng hiéu biét vé co ché tc
dong clia virus nay dén hé mién dich cua vat chu
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(Chen et al., 2013). Nhimg hiéu biét & mirc do
phan tir vé hé gen cta tom L. vannamei nhiém
virus d6m trang rat hitu ich trong viéc nghién ctru
tuong tac tom thé chan tring va virus ciing nhu
cung cip day du hon thong tin di truyén vé dbi
tugng tom nay. Sy khéac bi¢t gitta hé gen L.
vannamei nhiém virus véi hé gen tom khoe manh
c6 thé dugc chi ra bang hai phuong phap chinh.
Phuong phap tiép can thu nhit dya trén viéc
gidng hang cac doan doc ngin tao ra khi giai trinh
ty voi hé gen tham chiéu (alignment-based
approach). Pay la phuong phap dugc st dung
phé bién hién nay dé chi ra khac biét giita dir liéu

“re-sequencing” voi hé gen tham chiéu. Tuy
nhién, phurong phép niy c6 thé ton tai mot s han
ché nhu h¢ gen tham chiéu lip rap chua hoan
chinh (Meyer et al., 2013), dot blen céu trac ton
tai trong hé gen ciia dbi tugng can nghién ciru
(Sudmant et al., 2015), 15i giai trinh ty va da hinh
nucleotide don (SNP) trong doan doc (Igbal et
al.,2012) lam anh huong dén két qua giong hang.
Phuong phap tlep can thu hai dua trén viéc so
sanh két qua lap rdp hai hé gen (de novo
assembly-based approach). Trong phuong phap
nay, cac doan doc ngan ciia d6i twgng nghién ctru
duoc 1ap rap de novo thanh contig hodc scaffold
10i so sanh v&i hé gen tham chiéu. Mic du chua
dugc Ung dung rong rdi nhung day dugc coi la
phuong phép 1y tuong dé phat hién su khac biét
gitta hai h¢ gen (Chaisson et al., 2015; Xiao et
al., 2016).

Trong nghién ctru ndy, ching toi da tién hanh
mg dung cong nghé giai trinh ty thé hé moi dé
gidi trinh ty, lap rap va chi giai hé gen cua tom
thé chan tring nhiém virus dom tring qua do
cung cap day du hon thong tin di truyén & cap do
phan tr ctia loai tom c6 gia tri kinh té cao nay.

DU LIEU VA PHUONG PHAP
Dir liéu

Mau tém thé chan trang bi nhiém virus dém
tréng dugc cung cap bai Vién Nghién ciru Nudi
trong Thuy san 3, Nha Trang, Khanh Hoa. DNA
tong s cua tom duge tach chiét tir mo co bang
b kit QIAamp DNA Mini kit (QIAGEN, Hilden,
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Dirc) sau do tién hanh giai trinh ty bang hé thong
doc trinh tu Illumina.
Panh gia va xir ly dir li€u

Dt liu trinh ty thu dugc tir thiét bj doc trinh
tu the hé méi duge danh gia va xtr ly bang cong
cu FastQC va Trimmomatic (Bolger ez al., 2014).
Nhiing doan trinh ty c6 d9 dai nho hon 36 bp
hodc chua trén 10% nucleotide khong xac dinh

hodc 4 nucleotide lién tiép c6 diém chét lugng
trung binh nho hon 20 (QC<20) bi loai bo.
LAp rap va chi giai hé gen

Dit liéu sau khi xir Iy dwoc dua vao lap rap
dé thu dugc cac doan trinh ty dai lién tuc goi la
scaffold bang phan mém SOAP denovo?2 (Luo et
al., 2012) voi gia tri k-mer t6i wu duoc xac dinh
thong qua cong cu KmerGenie (Chikhi and
Medvedev, 2014). Chat luong lap rap duoc danh
gi4 théng qua cac thong sé nhu kich thudc hé
gen, chi s6 N50 bang phan mém Quast (Gurevich
et al., 2013). Cac scaffold sau khi ldp rap duoc
so sanh v&i hé gen tham chiéu cua L. vannamei
(ASM378908v1) bang phan mém MUMmer 3.0
(Kurtz et al., 2004). Tap hop cac scaffold sau khi
lap rap c6 do dai 16n hon 200 bp duoc dy doan
gen bang coéng cu Augustus.2.5.5 (Stanke and
Waack, 2003) va chu gidi trén hai co s¢ dir licu
NCBI NT  (Pruitt et al, 2005) va
UniProtKB/Swiss-Prot (Bairoch and Apweiler,
2000) v6i tham sb E-value<le-5 bang cong cu

Blast+ (Camacho et al., 2009).
KET QUA VA THAO LUAN

Gidi trinh tu toan by hé gen tom thé chén
trang nhi€ém virus dom trang

Giai trinh ty toan bo hé gen tom thé chan tring
nhiém virus ddm tring thu duoc dit liéu bao gdbm
348.908.913 doan doc v&i do dai dong nhat la
150 bp. Sau khi loai bo nhiing doan trinh tu chat
luong kém thu duoc dir liéu gdm 298.516.063
doan doc, QC>30 dat 93,70% (Bang 1).

Bang 1. K&t qua tién xt ly div liéu.

Téng s6 doan trinh ty 298.516.063
Ham lwong GC(%) 38

Q20 (%) 99,50
Q30(%) 93,70

Lip rap hé gen tom thé chan tring nhiém
virus dom triang va so sanh véi hé gen tham
chiéu

H¢ gen tom thé chan tring nhiém virus dém
trang dugc phan mém KmerGenie uéc lugng co
kich thudc 1a 1.994.848.115 bp va gia tri K-mer
toi wu la k=37. Lip rip bang coéng cu
SOAPdenovo2 thu dugc hé gen c6 kich thudc
1.673.048.405 bp (bang 82,87% kich thudc wdc
doan) voi 3.180.049 scaffold c6 do dai tbi thiéu
1a 200 bp, trong do6 c6 280.126 scaffold c6 d¢ dai
trén 1.000 bp véi chi s6 N50 12 616 bp (Bang 2).

Bang 2. K&t qua 14p rap hé gen tdm thé chan trdng nhiém virus dém tréng.

Kich thwéc hé gen dworc lap rap (bp)

1.673.048.405

Téng sb scaffold 3.180.049
Scaffold dai nhat (bp) 137.569
Scaffold ngén nhét (bp) 200
Sé lwong scaffold = 1000 bp 280.126
Sé lwong scaffold = 10000 bp 1.074
Sé lwong scaffold = 25000 bp 244
N50 616
N75 366
Ti1é GC(%) 39,48
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Céc scaffold sau khi lap rap dugc so sanh voi
h¢ gen tom thé chan tring tham chiéu c6 ma s6
ASM378908v1 bang phin mém MUMmer 3.0.
Két qua cho thy hé gen tom thé chan tring 1ap rap
tai Viét Nam c6 chira 23.790.445 diém sai khac
dang thay thé, 1.421 dot bién thém/bSt doan ngan
trong d6 chu yéu 1a cac doan nho hon 50 bp.

Du doan gen va chu gidi chire nang

St dung phian mém Augustus.2.5.5 dé du
doan gen thu dugc 238.558 doan gen, trong do
c6 187.948 gen c6 do dai 16n hon 200 bp. Cac
doan gen c6 d6 dai 16n hon 200 bp dugc chu giai
bang co so dir liéu UniProtKB/Swissprot va NT
(Bang 3).

Bang 3. Két qua chui giai hé gen tdm thé chan tring.

Téng s6 doan gen 238.558
Sé doan gen c6 d6 dai = 200 bp 187.948
Sbé doan gen dwoc chu gidi trén co 133.548
s& di lieu UniProtKB/Swissprot

Sbé doan gen dwoc chu gidi trén co 33.611

s& di¥ lieu NT

Két qua c6 133.548 gen dugc chu giai trén
UniProtKB/Swiss-Prot chiém ti 1& 71,06%. Dic
biét, trong do6 phat hién 1 gen mé hoa E3 ligase
WSSV222 cua virus ddm trang (co ma soO trén
GenBank 1a Q77J49.1). Pong thoi, nhimg doan
gen co do dai trén 200 bp dugc chu giai trén co
so dir liéu NT. Két qua c6 33.611 gen duoc cha
gidi trén NT chiém ti 18 17,88%, trong d6 c6 2
gen chua 1 chirc ning thudc vé virus dém tring
chung IN-06-1 (c6 mi sb trén GenBank la
EF468498.1).

Giai trinh ty va ldp rap hé gen 1a mot budc
quan trong dé cung cap thong tin di truyén va
nghién ctru cac co ché phan tir & cac loai co gia
tri kinh té cao. Mic du L. vannamei 1a mot
trong nhiing ddi tuong tom nudi quan trong &
Viét Nam va nhiéu noi trén thé gidi, nhung
nhirng nghién ciru vé hé gen cua loai tom nay
chua day du. Nghién ciru trudc day cho thay hé
gen cuia tom thé chan tring c6 nhiéu dic diém
dac trung, kho phan tich (Zhang et al., 2010).
O nudc ta dd co cac nghién ctru nham nang cao
chat luong di truyén va kiém soat dich bénh &
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mot s6 giéng thury san dic biét 1a tom st dung
cac k¥ thuat sinh hoc phan tir. Céc nghién ctlru
& mirc d6 di truyén phan tir trén d6i tuong thity
san ¢ Viét Nam co thé ké dén nhu viéc giai
trinh ty hé transcriptome tom su va dy doan
nhitng SSR tiém ning (Nguyen et al., 2016),
lap rap hé gen ca tra Pangasianodon
hypophthalmus va phén tich gen lién quan dén
tang truong (Kim et al., 2018). Tuy nhién, hi¢n
nay Viét Nam chwa c6 cong bd nao nghién ciru
toan bo hé gen tom thé chan tréng, dac biét 1a
tom nhiém virus.

Nam 2019, nhém nghién ciu Xiaojun
Zhang da lip rap hé gen nay sir dung d6 thi
Bruijin mo (fuzzy Bruijn graph - FBG) thu
dugc hé gen co kich thudc 1,66 Gb (Zhang et
al., 2019). Nghién ciu nay da lap rap h¢ gen
tom thé chan trang nhiém virus dém trang &
Viét Nam véi kich thudce hé gen thu dugc sau
khi lap rap 1a x4p xi 1,6 Gb. Kich thudc hé gen
trong nghién ctru cua chung téi tuong duong
v6i kich thudc hé gen tom thé chan trang dugc
cong bd boi Xiaojun Zhang va cong sy (Zhang
et al., 2019) nhung nhé hon kich thudc h¢ gen
dugc cong bd trude d6 bai Yu va cong sy co
kich thudc 2,3 Gb (Yu et al., 2015). Theo Yu
va cong su, hé gen L. vannamei co nhiéu doan
trinh ty 1ap phtc tap. Nhitng doan trinh tu lap
lai nay khién qua trinh lip rap tré nén khoé
khin, céc scaffold va contig duoc lap rap c6 do
dai khong cao thé hién qua chi s6 N50 nho. Do
do, viéc lap rap hoan thién h¢ gen tdm the chan
tring L. vannamei rat khé khian néu chi sir dung
dit liéu duoc tao ra bai thiét bi giai trinh ty thé
hé¢ mdi Illumina. Nhoém nghién cuu cua
Xiaojun Zhang st dung két hop giira dit lidu
doan ngén ctia thiét bi Ilumina voi dir liéu
doan doc dai hon tir phuong phép giai trinh tu
PacBio déng thoi st dung thuat toan FDB thu
dugc hé gen co kich thudc nhé hon nhung do
dai céc scaffold 16n hon (kich thudc: 1,6 Gb,
N50: 605,555 bp). Tuy nhién, tit ca hé gen
duge cong bd bai cac nhoém nghién ciru trén
déu c6 kich thuéc nho hon kich thudc uée
lugng bang phan mém phan tich K-mer (2,6
Gb) va phuong phap dém té bao dong chay
(2,45 Gb).
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Trong nghlen clru ndy, h¢ gen tom thé chén
trang nhiém virus dém trang duoc lap rap c6 kich
thudc 1.673.048.405 bp, du doan duoc 187.948
gen c6 kich thudc 16n hon 200 bp. Cac doan gen
nay duoc chu gidi chirc nang trén hai co s¢ dir
lidu UniProtKB/Swiss-Prot va NT. Két qua c6
133.548 gen dugc cha  giai  trén
UniProtKB/Swiss-Prot, trong doco 1 gen ma hoa
E3 ligase WSSV222 cua virus dém tring; co
33.611 gen dugc chu giai trén co s& dit liéu NT,
trong d6 c6 2 gen chua rd chirc ning thudc vé
ching virus dém tréng IN-06-1. bay la nhiing két
quéa ban dau cung cap cai nhin r6 hon vé hé gen
ctia tom thé chan tring nhidm virus, cung cap co
s6 khoa hoc cho cac nghién ctru sdu hon vé hé
gen va thong tin di truyén cta loai tom nay.

Loi cam on: Cong trinh nghién cieu nay duoc tai
tro kinh phi ciia B6 Nong nghiép va phat trién
Nong thon cho de tai “Nghién curu tao vat liéu
ban dau phuc vu chon giong tom thé chan trdng
khdng bénh dom trang”.
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SUMMARY

Pacific white shrimp (Penaeus vannamei or Litopenaeus vannamei) is native to South America,
high economic value, and widely cultivated in the world and Vietnam. Over the last two decades,
viral diseases have seriously threatened the shrimp aquaculture industry. Among the viral diseases,
white spot syndrome virus (WSSV) is the most important viral pathogens of shrimp farming. WSSV
causes a cumulative mortality can reach 100% within 3—10 days. Genome sequencing and assembly
has been an important step for deciphering molecular mechanisms and accelerating genetic
improvements of traits of interest in economically important species. This study aims at constructing
and annotating the genome of white spot syndrome virus - infected Pacific white shrimp in Vietnam.
The whole genome sequencing data was de novo assembled using SOAP denovo2 to obtained draft
genome of WSSV- infected L. vannamei shrimp. The draft genome contained 3,180,049 scaffolds
(genome size ~1.67 Gb) with the length arranging from 200 bp to 137,569 bp and with N50 as 616
bp. Applying gene prediction method, we have been able to identify 187,948 putative genes. The
results have shown that 33,611 genes were annotate in NT database and 133,548 genes were annotated
in UniProtKB/Swissprot database. These results are only the initial information about white spot
syndrome virus - infected Pacific white shrimp but they are really important for future studies relating
to white spot syndrome virus — resistance L. vannamei shrimp in Vietnam.

Keywords: de novo assembly, Litopenaeus vannamei, SOAP denovo2, Pacific white shrimp, white
spot syndrome virus
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