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TOM TAT

Tom st (Penaeus monodon) 14 loai thity san nudi trdng dem lai ngudn loi 16n cho quéc gia. Trong nhiing

nim gin day, xut khau tom su c6 thé dat gan mot ty USD/ndm. Tuy nhién, cac dir liéu vé hé gen va hé phién
mi cta tdm su con han ché khién cho viée nghién ctru phuc vu cho viéc chon tao giéng v&i nhitng tinh trang
quan trong nhur ting truéng nhanh, khang bénh con gip nhidu kho khan. Giai trinh ty va phén tich hé phién ma
tom su s& cung cp cac dit lidu quan trong cho cdng tac chon giéng tdm si. Trong nghién ciru nay, tir goi dit
li¢u giai trinh ty thé hé méi mé co va méd gan tuy tom su thu nhén tur ving bién Bic Trung B¢ Viét Nam, ching
t6i da danh gia, tién xir 1y va lip rép de novo hé phién ma, tinh sach va thu dugc 17.406 unigene véi kich thudc
trung binh 1a 403,06 bp, N50 1a 402 bp. Toan b cac unigene trong hé phién ma tinh sach duoc chu giai voi 4
co s6 dit liéu khac nhau va di sang loc dugc 51 unigene lién quan dén tinh trang ting truong. Phan tich biéu
hién cho thdy 16.148 unigene c6 su biéu hién khac biét gifta mé co va mo gan tuy. Nhimg két qua nay sé& 1a
ngudn dit liéu hitu ich v& hé phién ma tém st va c6 thé dugc ap dung cho nhidu nghién ciru tiép theo dic bit

trong viéc sang loc cac chi thi phén tir lién két v6i nhitng tinh trang co ¥ nghia kinh t& quan trong ¢ tém st.

T khéa: Hé phién ma, tinh trang tang truong, tom su Penaeus monodon, unigene

MG PAU

Tom st (Penaeus monodon) 1a loai thiy san mang
lai gi4 tri kinh t& 16n, hién nay dang dugc nhidu nudc
cht trong phat trién nhu Thai Lan, Viét Nam, Han
Quéc, bai Loan, Malaysia, Indonesia, An bo
(Rosenberry, 2004). Nghé nudi tom st c¢6 uu thé 16n
voi cac nude nay vi do 1a ngudn tai nguyén ban dia c6
thé nuoi va khai thac lau dai, dong gop quan trong vao
van dé an toan luong thyc, x6a d6i giam nghéo va phat
trién kinh t& xa hoi cia mdi nude. Chién luge phét trién
lau dai ciia toan khu vuc 1a c6 dugc nganh san xuét tom
st bén vitng, han ché i thiéu cac tac dong tiéu cuc dén
mbi trudng sinh thai. Nén tang cho chién lugc phat
trién nay la phat tﬂén ngudn tom ban dia voi cac
chuong trinh nhan giéng khoa hoc dé nang cao ty 18
sOng va sy tang truong. Dé dat duge muc dich nay, viéc
nghién ciru cau tric va chlrc ning cua toan bd hé gen

tom st 12 mot van dé khoa hoc co ban ¢6 dinh hudng
ung dung hét strc quan trong.

Nghién ctru hé gen tom st s& cung cap thong tin
chinh xac cho viéc xac dinh cac tinh trang quan
trong nhu tinh trang tang truong, tinh khang bénh,
tinh chéng chiu v6i didu kién maéi trudng, céc tinh
trang lién quan dén chat lugng tém. Do kich thudc
hé gen tom st rat 16n, khoang 2,17 Gb (You et al.,
2010) nén vige giai ma toan bo hé gen tom su doi hoi
thoi gian va tén nhidu kinh phi. Vi vy, dé co thé
timg budc khai thac céc thong tin can thiét tir h¢ gen
tom su phuc vu thuc tién san xuét thi viéc gidi ma
timg phan hé gen nhu gidi ma hé phién ma, giai ma
tung phan doan trong hé gen c6 dinh hudng st dung
ky thuat GBS (Genome typing by Sequencing) véi
phuong phap xéac dinh trinh ty gen thé hé maoi (NGS)
1a cach tiép can thong minh va kha thi.
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H¢ phién ma 14 tap hop tit ca cac phan tor RNA
trong co thé sinh vét co kha ning ma hoa protein
(Brown, 2002), 12 cAu ndi tir thong tin trinh tu hé gen
dén chirc nang ciia hé protein. Chinh vi vay phan tich
hé phién mi s& giup chung ta thu dwoc nhing két
qua sau hon khi phan tich chuc ndng cua protein
tuong tmg. Su ra doi cta cong nghé giai trinh ty thé
méi (NGS) di tao diéu kién thuén lgi dé thu nhan va
khai thac thong tin v& hé gen va hé phién mi cta
sinh vat (Wang er al, 2009). RNA-seq (RNA
sequecing) 1a cong nghé giai trinh tu thé hé mai vai
d6i tugng 1a RNA. RNA-seq sé& gitp cac nha nghién
ctru ¢6 thé tim hiéu sau hon thong tin lién quan trinh
tu hé phién ma va phan tich chirc ning gen. Bing
phuong phép tinh toan s lugng trinh ty thu dugc tir
RNA-seq, ngudi ta ¢6 thé danh gid dugc muc do
biéu hién gen. Py la phuong phap c¢6 kha nang thay
thé duoc phwong phap micro-array truyen thong
(Wang et al., 2009). Hién nay trén thé giéi, nghién
ctru hé phién ma dwoc chia lam 2 hudng: i) dbi véi
dbi tugng da co dit liéu tham chiéu can st dung
phuong phép re-sequencing; ii) voi nhiing du an
thuc hién trén nhirng loai chua cé dir li¢u tham chiéu
can tiép can theo phuwong phap lip rip de novo
(Rismani-Yazdi et al., 2011; Rismani-Yazdi et al.,
2012; Guo et al., 2014; Li et al., 2014; Liu et al.,
2014).

Do chua c6 hé phién mé tham chiéu, nén déi véi
loai tom st Penaeus monodon, ching toi da tién
hanh nghién ctu Ung dung cong nghé gidi trinh tu
thé hé¢ méi dé giai trinh ty hé phién mi tom su.
Trong nghién ctu nay, tr dir liéu giai trinh tu hé
phién ma tom st thu dugc tir mé co va md gan tuy,
chung t6i tién hanh 1p rap de novo, chu giai va phan
tich biéu hién nhim xdy dyng ban dd hé phién ma tir
md co va mo gan tuy tom su Penaeus monodon va
sang loc cac gen gia dinh lién quan t6i tinh trang
tang trudng.

VAT LIEU VA PHUONG PHAP

Mau t6m st twoi dugc thu nhdn tir ving bién
Bic Trung Bo (Nghé An) dugc kiém tra bing
Nested-PCR dé loai bo cac miu nhiém bénh (WSSV,
MBV, TSV, THHNV, IHHNV, YHV). C4c md gdm
md co, mo gan tuy dugc tach riéng tir mdi mau tém.
RNA téng sé dugc tich chiét tr mdi mau theo
phuong phap Trizol (Chomczynski, Mackey, 1995).
mRNA dugc tinh ché béng hat tu gén Oligo(dT)
(Life Techologies). Bo sinh pham Truseq strand
mRNA library preparation kit (Illumina) sir dung dé
tao thu vién cDNA. Chét lugng cua thu vién cDNA
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duoc kiém tra bang thiét bi Bioanalyzer sir dung
High Sensitivity Chip (Agilent Technologies). Giai
trinh ty dwoc tién hanh trén may giai trinh ty gen thé
hé mai Illumina MiSeq. Dit li¢u thu tir may giai trinh
ty duoc luu trir theo dinh dang FASTQ. Pay 1a dinh
dang chudn dung dé luu trix dir liéu trinh ty bao gdm
diém chét lugng ctia may doc trinh tu thé hé moi
(NGS).

Phuwong phap tién xir 1y dir li¢u thd

Dir liéu trinh ty doc thé duoc danh gia chat
luong va tién xu 1y bang phin mém FastQC
(http://www.bioinformatics.babraham.ac.uk/projects/
fastqgc/) va Trimmomatic (Bolger er al., 2014)
(parameters: ILLUMINACLIP:2:30:10 LEADING:3
TRAILING:3 SLIDINGWINDOW:4:15
MINLEN:70) dé thu dugc bo dir liéu trinh ty doc
tinh sach. Sau qua trinh tién xi 1y, chung t6i tiép tuc
sir dung FastQC dé danh gia lai chit luong va kiém
tra kha nang tién xu 1y.

Phuwong phap lip rap de novo h¢ phién ma

Dit liéu trinh ty doc tinh sach tir m6 co va mo
gan tuy dugc lap rap de novo biang phan mém Trinity
phién béan trinityrnaseq 120140717 (Haas et al,
2013) v6i tham sb mic dinh (kper = 25-mers) thu
duoc hé phién ma tho. Bé co thé loai bo tbi da nhitng
trinh tw c6 chat luong lip rap khong tt, chung toi
tién hanh 4nh xa dit liéu trinh tu doc tinh sach vao hé
phién mi tho bang phan mém RSEM 1.2.15 dugc
tich hop vao Trinity script
align_and estimate abundance.pl
(http /Mtrinityrnaseq.github.io/), tir d6 tinh toan du’oc
s6 luong trinh ty doc s dung dé lap rap nén moi
transcript trong hé phién ma thé theo diém sé FPKM
(Fragments Per Kilobase of Exon Per Million
Fragments Mapped). Nhiing transcript co diém s6
FPKM nho hon 5 s& bi loai bé khoi két qua Idp rap.
Mot van d& khac c6 trong dit liéu hé phién ma tho dé
la c6 rit nhiéu transcript gidng nhau gy nén sy du
thtra dir liéu, chiing toi st dung doan ma Perl ty viét
(https://namason.com/code/) dé gdp transcript dai
nhit trong mdi nhom (cluster) transcript dinh nghia
boi Trinity (c*g*), transcript dai nhat nay dugc goi
la unigene. Thong qua 2 budc tinh sach nay, chung
t6i thu dugc hé phién ma tinh sach bao gém toan bd
unigene dé sir dung cho cac phan tich tiép theo.

Nhiam danh gia chit lwong lap rép, dit liéu trinh
ty doc tinh sach dugc anh xa nguoc tré lai vao hé
phién mi tinh sach bing phin mém Bowtie2 va
SAMtools (Li et al, 2009; Langmead, Salzberg,
2012).
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Phuong phap chu giai va phan loai unigene trong
hé phién ma

Chu giai chic nang cho cac unigene trong hé
phién ma doi hoi phai st dung nhitng thuat toan tim
kiém tuong dong trén cac co so dit lidu protein quan
trong. Ching t6i st dung cong cu BLAST+ voéi
chuong trinh BLASTx dé so sanh toan b unigene
1én cac co s¢ dir liéu NCBI non-redundant protein
(Nr, http://www.ncbi.nlm.nih.gov/) va Swiss-Prot
(http://www.expasy.ch/sprot) v6i tham sb E-value 13
le-6. Két qua chu giai tir Ngan hang gen (ving lya
chon Nr) sau d6 dugce phan mém Blast2GO sir dung
dé 14y ra ma Gene Ontology (GO) riéng biét cho mdi
unigene. Toan bd unigene trong hé phién ma s€ duoc
anh xa vao cac ma GO va phan loai dya vao 3 hang
muc: qua trinh sinh hoc, thanh phén té bao va chirc
nang phan tu. Trong nghién ctru nay ching toi tap
trung vao nghién ctru sang loc unigene tiém ning
lién quan téi tinh trang tang trudng.

Phuwong phap phén tich biéu hi¢n hé phién ma

Mot trong nhitng tng dung quan trong cuia gidi
trinh tr RNA-seq la phén tich biéu hién. Chung toi
tién hanh do muc do biéu hién cho ting unigene
trong hé phién ma tor m6 co va md gan tuy tom su
Penaeus monodon bang phan mém RSEM (RNA-seq
by expectation maximization) dé tién hanh woc
lwong sé lwong unigene biéu hién theo tung mo (L,
Dewey, 2011). Trinh ty doc dugc tr moi thu vién
giai trinh ty dugc anh xa nguogc trd lai vao bd dir ligu
unigene tinh sach bang “script
run_RSEM align n_estimate.pl” véi tham sb mic
dinh, sau d6 tinh todn diém sd biéu hién cho mdi thu

vién gii trinh tu bang “script
merge RSEM frag counts_single table.pl”. Budc
cudi cung, ching t6i su dung cau 1énh

“run_DE _analysis.pl” dugc tich hop sin trong goi
cong cu EdgeR va dugc thyc thi trén mdi truong
ngodn ngir théng ké R (Robinson ef al., 2010) dé tién
hanh phan tich biéu hién khac biét. Tham s6 do tin

cay FDR (False discovery rate) dugc cai dét 1a FDR
<0,001 va gia tri tuyét doi llog2(D¢ sai khac)| >2 1a
nhing tham s6 duge st dung dé xac dinh mirc do
biéu hién gitta cac thu vién trinh ty doc. Toan bd
nhitng cdu 1énh va script dugc sir dung ¢ trén déu
dugc tich hop trong bo phan mém Trinity (Haas et
al., 2013).

KET QUA VA THAO LUAN
Két qua tién xir Iy dir liéu

Dit lidu trinh tu doc thd dugc déanh gid chit
lwong bang phin mém FastQC (v0.11.2) va dugc xir
1y loai bo doan trinh ty thira va chat lugng thip bing
phin mém Trimmomatic (v0.32), két qua thu duoc
voi chat lugng thap nhat véi QC l1a 30 va d¢ dai
trong khoang tir 70 dén 151 bp d6i vi mé gan tuy va
tir 70 dén 251 bp dbi véi mo co . Két qua chi tiét va
chét lugng cua trinh ty doc trude va sau khi xir 1y
dugc thé hién ¢ bang 1 va hinh 1.

Truc tung cua cac biéu dd trong Hinh 1 thé hién
diém chit lugng giai trinh ty (quality score). Diém
chét luong cang cao thé hién nucleotide tai vi tri d6
duoc giai trinh ty chinh x4c cang cao. Hinh nén cua
biéu d6 dwoc phan thanh cac mau sic khac nhau dyua
theo truc tung ciia biéu dd twong tng véi chat lugng
giai trinh ty cao (mau xanh 14 cdy), chit luong giai
trinh ty trung binh (mau tim nhat), chét luong giai
trinh ty kém (mau tim).

Phan mém Trimmomatic dugc sir dung dé loai bo
dir li€u trinh ty doc c6 chit luong kém véi tham sd
nhu sau: tit ca cac trinh tu doc co diém chét luong
nho6 hon 30 (QC < 30) va doan trinh ty c6 kich thudc
nho6 hon 70 bp s€ dugc loai bo. Hinh 1 (dir li¢u tinh
sach) cho théy tat ca cac doan trinh tu déu co diém
chat lugng tot va nim trong ving an toan (ving mau
xanh ctia biéu dd). Nhitng két qua & Bang 1 va Hinh
1 cho théy dir liéu trinh tu doc dat tiéu chuin dé tién
hanh cac budc phén tich tiép theo.

Bang 1. Thdng ké s6 lwong, do dai trinh tw doc theo tirng mé .

Mo Tham sé Trwéce khi tién Sau khi tién xir ly % s6 doan
xtp ly trinh tw gitr lai
M6 co Téng s6 doan trinh ty 12.312.819 8.533.944 69,31%
D6 dai doan trinh tw 35-251bp 70 - 251 bp
M6 gan tuy Téng s6 doan trinh ty 20.512.979 17.964.211 87,57%
D6 dai doan trinh tw 35-151bp 70 - 151 bp

Tdng s6 doan trinh tw chat
lwong cao cua 2 moé

26.498.155 (80,72%)

473



Mo
gan
tuy

co

Dir liéu tho

Quality scores across all bases (Sanger / llumina 1.9 encoding)
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Dir liéu tinh sach

Quality scores across all bases (Sanger / llumin 1.9 encoding)

e B e B B B B e e e R = =

4549 6064 7579
Position in read (bp)

123456789 1519 3034 9004 105109 120124 135139 150151

Quality scores across all bases (Sanger / llumina 1.9 encoding)

1234567809 1519 3034 4549 6064 7579 105108 120124 135139 150151

Position in read (bp)

9004

Quality scores across all bases {Sanger / llumina 1.9 encoding)

4549 6064 7579
Position in read (bp)

123456789 1519 3034 9004 105-109 120124 135139 150151

Quality scores across all bases (Sanger / llumina 1.9 encoding)

O0000B0AAARRRAARRRRHEARI Toalu T nin T

H [[Trr11o

TT\IHI\J_l

123456789 1519 3034 4549 6064 7579 105108 120124 135139 150151

Position in read (bp)

90-94

Qualty scores across all bases (Sanger / llumina 1.9 encoding)

1234567801510 3034 4549 6064 7579 9094 110-114 135130 160164 185189 210214 235239
Fosition in read (bp)
Quality scores across all bases (Sanger / llumina 1.9 encoding)
OO00RARARARARRA AR CAEHE Il‘ ‘ ‘TTTTTT

h”muumu

1234567891510 3030 45-49 6064 7579 9094 110-114 135139 160164 185189 210214 235239

Fosition in read (bp)

1234567891519 30-34 4549 6064 7579 9094 110114 135139 235239

Fosition in read (bp)

160164 185189 210214

Quality scores across all bases (Sanger / llumina 1.9 encoding)

1234567801519 3034 4549 60-64 7579 90-94 110114 135139 235239

Fosition in read (bp)

160164 185189 210214

Hinh 1. Két qua danh gia chét lwgng di liéu trinh tw doc tho va di liéu trinh tw doc tinh sach & cac mo.
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Ket qua lap rap hé phién ma tir mé co va mo gan
tuy tom su Penaeus monodon

Dir liéu trinh tu doc thé sau khi tién xir 1y dugc
lap rap boi phan mém Trinity thu dugc hé phién ma
tho bao gdm 157.995 transcript, trai qua 2 budc loai
b6 nhimng transcript ldp rap kém chit luong hodc
nhitng transcript giéng nhau, ching t6i thu dugc hé
phién ma tinh sach véi 17.406 unigene (d9 dai nho
nhit 13 201 bp, d6 dai 16n nhat 1a 12.392 bp) véi chi
s N50 14 402 bp va do dai trung binh 1a 403,06 bp
(Bang 2). Mic du sb luong transcript cua hé phién

mi thé giam di trong qué trinh tinh sach dé dat
duogc tap unigene ctia hé phién ma tinh sach, ty 1& %
trinh ty doc tinh sach anh xa nguoc trd lai hé phién
ma thd va hé phién ma tinh sach lan luot 1 67,60 %
va 64,05 %) (Bang 2). Phan bd do dai unigene
trong hé phién ma tinh sach dugc thé hién nhu
trong Hinh 2, chiém phan 16n 1a 6 dai dudi 500 bp
(83,74 % tong sb unigene). Tir 3 tiéu chi 1a N50, s6
lwong trinh ty doc sir dung cho lép rap hé phién ma
va phan bd d6 dai unigene trong hé phién ma tinh
sach cho thiy chit lugng lip réap de novo la tuong
ddi tot.

Bang 2. Théng ké két qua sé lwgng va dac diém unigene 1&p rap trong hé phién ma tinh sach tr mé co va mé gan tuy tom

su Penaeus monodon.

Cac théng s6 chia théng ké

Heé phién ma thé

Hé phién ma tinh sach

Sé lwong unigene 157.995 17.406
Kich thwéc hé phién ma (bp) 51.854.174 7.015.641
N50 (bp) 314 402

Do dai trung binh cac unigene (bp) 328,20 403,06

S6 doan trinh tw doc tinh sach anh xa nguwoc tré 17.913.904 16.971.031
lai hé phién ma (Ty Ié) (67.60%) (64.05%)
Unigene ngén nhét (bp) 201 201
Unigene dai nhét (bp) 12.392 12.392

16000
14577
14000
12000
10000

8000

6000 -

Number of unigene

4000

2000 4 1869
751

209

<500 500-1000 1000-2000 >3000

Length distribution

Hinh 2. Phan bb d6 dai toan bd unigene trén hé phién ma
tinh sach

Chu giai chirc ning hé phién ma tr tir mo co va
mo gan tuy tém su Penaeus monodon

Qua trinh chu giai chirc ning bang BLASTX
cho két qua 1.950 (11,20%) unigene dugc tim thay
trén co s¢ dit liéu nr-NCBI véi tham s6 E-value le-

6, vi khong c6 hé gen tham chiéu tom su nén s& co
mot lugng 16n unigene khong thé chu giai chirc
ning. S6 lugng unigene khong dwogc chi giai trong
nghién ctru clia ching t6i c¢6 thé 1a nhing trinh tu
transcript moi va dac hiéu voi Penaeus monodon.
Thém vao d6, con cd6 mot 1y do khac giai thich cho ty
1¢ chu giai chirc nang thap 1a do cac trinh ty unigene
sau khi lap rap c6 d dai kha ngin. Phan bd E-value
clia cic két qua chu giai chirc nang trong nr-NCBI
clia cac unigene cho thiy 59,03% két qua c6 gia tri
trong khoang 0 —> 1.0e-30 va 45,66% sb lugng trinh
ty c6 diém sb E-value cao va tin cdy (E-value < 10°
) (Hinh 3A). Nhitng két qua nhu vdy dd khing
dinh gia tri va dg tin cdy cua két qua lép rap de novo
hé phién ma trong nghién ciru nay. Bén canh do,
phin 16n céc trinh tu chu giai trong nr-NCBI ciia cac
unigene (71,94%) c6 d twong dong (similarity) 16n
hon 60% va 30,17% ) lugng trinh ty c6 do tuong
ddng 16n hon 80% (Hinh 3B). Sau khi tim kiém
tuong dong bang BLASTX, chung t6i thong ké phén
b loai trong bd két qua tin cdy nhat (E-value thap
nhét) va dugc thé hién nhu trong Hinh 3C. Trong két
qua ndy, loai Daphnia magna chiém sb luong két
qué nhiéu nhét véi ty 1& 7,32%. Trong khi d6 két qua
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ung voi tom si Penaeus monodon 1a 6,26% va tom
thé chén tring Litopenaeus vannamei 13 5,55%. Diéu
nay co thé 1y giai do dit liéu v& hé gen tom trén co s
dir liéu nr-NCBI con qua it.

Bén canh viéc dwoc chi giai bang co sé dit liéu
nr-NCBI, 17.406 unigene cua hé phién ma tinh sach

10.24%

13.37%

21.85%
19.13%
A
a41.77%,
B 27.48%
67.34%
2.12%
2.27%
4.39%
c ° 4.75% 5.55% 6-26%

16.94%

Nguyén Hai Bing et al.

lip rap tir mo co va md gan tuy ctia tom s Penaeus
monodon con duge chi giai bang cac co s¢ dir lidu
Swiss-Prot, Gene Ontology va KEGG. Tong s 1957
unigene da dugc chu giai tir nhitng co so dit liéu nay
(Bang 3).

Bl 1e-15~ 1e-6
B 1e-30 ~ 1e-15
B 1e-45 ~ 1e-30
Bl 1e-60 ~ 1e-45
] 1e-100 ~ 1e-60
I 0 ~ 1e-100
o

11.48%

6.99%

25.57%
E 12% ~ 40%
I 40% ~ 60%
[ 60% ~ 80%
I 80% ~ 95%
4.6% [ ]95% ~ 100%

0.58%

Il Daphnia magna

I Penaeus monodon

[ Litopenaeus vannamei
I Limulus polyphemus

[ ] Zootermopsis nevadensis
[ Procambarus clarkii

| |Fenneropenaeus chinensis

[ Others

7.32%

Hinh 3. Théng ké két qua chu gidi trén co s& dir liéu nr-NCBI, A: Théng ké phan bb gia tri E-value, B: Théng ké phan b6 d6
twong dong, C: Thong ké phan bd loai trong bd két qua tin cay nhat (E-value thap nhat).

Bang 3. Théng ké két qua chu giai hé phién ma tém su trén
cac co s& di liéu.

Co s& di liéu Sé lwgng unigene

dwgc chu gidi

NR-NCBI 1.950
Swiss-Prot 939

KEGG 865

GO 1.119

T4t ca céac co s& div ligu 1.957

Téng sb unigene 17.406

TV 18 cht giai 11,24%
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B¢ dir liéu unigene tinh sach sau khi dugc tim kiém
tuong dong trén nr-NCBI s& dugc chii giai chic ning
theo Gene Ontology (GO) va phan loai vao 3 thu muc:
“qua trinh sinh hoc” (Biological Process), “chitc ning
phéan ti” (Molecular Function), “thanh phan t& bao”
(Cellular Component). Théng qua phin mém
Blast2GO, chiing t6i tién hanh chi giai chirc ning trén
ngan hang Gene Ontology va thu dugc 1.119 unigene
mang cac mad chitc nang Gene Ontology dugc phan
vao 46 nhéom chic nang (Hinh 4). Chu giai GO da
cung cép thong tin tdng quan vé chirc ning hé phién
ma thu dugc tir m6 co va mo gan tuy tom su.
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Hinh 4. GO phan loai céc trinh tw 1&p rap. Tong sb 1.119 unigene da dwoc nhém lai thanh 3 nhém GO chinh

Processes’, ‘Cellular Component’, va ‘Molecular Function’.

Sang loc cAc unigen lién quan dén trinh trang
tang truéng tir hé phién ma tir mé co va mé gan
tuy tom su Penaeus monodon

H¢ phién ma dugc chu giai cia tom si Penaeus
monodon s& 14 ngudn tai nguyén quan trong cho viéc
sang loc cac gen Ung vién lién quan dén nhiing tinh
trang quan trong cua tom su, dac biét la khi so sanh
v6i cac phuong phap truyén théng trong viéc phan
lap cac gen chua biét trinh tu bang viéc thiét ké modi
suy dién (degenerate PCR). Bing viéc tong quan tai
liéu tir cac cong trinh khoa hoc cong bd thudc linh
vuc sinh hoc phéan tir tom, cac nha khoa hoc nhédn
thdy cac gen tmg vién lién quan dén tinh trang ting
trudng & tom thuong duwoc biéu hién & mod co va mod
gan tuy (Jung et al., 2013). Pay ciling chinh la ly do

chung t61 da sir dung goi dit li¢u giai trinh ty tr mo
co va mo gan tuy cua tom su Penaeus monodon phan
lap dugc tir ving bién Béc Trung By Viét Nam dé
lap rap de novo hé phién ma, chi giai chtrc ning va
sang loc cac unigene lién quan dén tinh trang ting
truong. Qua trinh sang loc cic unigene lién quan dén
tinh trang tang truéng dugc thuc hién dua trén céac
nguyén 1y cia Jung er al. (2013), d6 1a: (i) mdi lién
quan giita cac gen va tinh trang tang truong da duoc

cong bd trong nhom giap xac; (ii) cac gen lién quan
dén tinh trang ting truéng trong qua trinh 10t xac &
tom; (iii) cac gen phan giai va phat trién hé co lién
quan trong qua trinh 16t xac.

Tir hé phién ma lép rap va cha giai, ching toi
sang loc dwgc 51 unigene lién quan dén tinh trang
tang truong duoc phan b trong 18 nhom (Bang 4).
C6 8 nhom gen duge sang loc lién quan dén qua
trinh phén giai va phat trién cia hé co trong qua
trinh 16t xac, d6 1a cac nhom gen: Actin, Profilin,
Myosin, Alpha skeletal muscle,
Calponin/calponintransgelin, Tropomyosin, Muscle
lim protein and Lim domain binding, day ciing la
nhitng gen déc trung cho mo co cia tdm si. Ngoai
ra c6 3 nhém gen lién quan dén tinh trang ting
truong dac trung cho moé gan tuy d6 la Alpha-
amylase, Fatty acid binding protein, Cathepsin L;
day 1a nhling gen ma hoéa cho nhiing enzyme dong
vai trd quan trong trong qué trinh trao doi vat chit &
tom su, dic biét 1a trong viéc chuén bj nguén vat

chét cho chu ky 16t xac tiép theo ¢ tom si. Trong

trong lai chung t6i c6 du dinh s& nghién ctru mbi
lién quan gilta cac gen Gng vién nay voi tinh trang
tang trudng cla tom su phan 1ap tai Viét Nam.
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Bang 4. Liét ké 51 unigene lién quan d@én tinh trang téng trwéng.

STT Cac nhom gen rng vién Unigene IDs
1. Alpha-amylase ¢c83210_g1_i1, c44070_g1_i1, c50035_g1_i1,
c61443_g1_i1
2. Cathepsin L c61287_g1_i1, c62382_g1_i2
3. Cyclophilin c19823_g1_i1
4. Fatty acid-binding protein c41270_g1_i1, c41041_g1_i1, c61108_g1_i1
5. Fibrillarin c43879_g1_i1
6. Glyceradehyde-3-phosphate dehydrogenase (GAPDH) c62621_g1_i1
7. Profilin c41374_g1_i1
8. Growth hormone and insulin-like growth factor 62969 _g1_i1, c19902_g1_i1, c54868_g1_i1
9. Secreted Protein Acidic and Rich in Cysteine (SPARC) c60039_g1_i1
10. Methyl farnesoate and farnesoic acid O- c60754_g1_i1,c61318_g1_i2
methyltransferase
11. Ecdysteroid ¢c50607_g1_i1
12. Calponin/calponintransgelin ¢c13961_g1_i1, ¢51091_g1_i1
13. Tropomyosin c165984_g1_i1, c54212_g1_i2

14. Muscle LIM protein

15. Alpha skeletal muscle

16. Lim domain binding
17. Actin

18. Myosin heavy chain

62133 _g1_i1, c62133_g2 i1, c62133_g3_i,
43449 g1_i1, c56823_g1_i1

c41556_g1_i1, c37833_g1_i2, c53843_g1_i,
53843 g2 i1

c56793_g1_i2, c60234_g1_i2, c61458_g1_i2
62336_g3_i2, c106986_g1_i1, c166206_g1_if,
53399 _g1_i1, c151792_g1_i1, c175914 g1 i1
©62492_g1_i1, c62492_g3_i1, c66492_g1_it,
c167495_g1_i1, c372_g1_i1, c20008_g1_i,
22261 _g1_i1, c32014_g1_i1, c43972_g1_i1

Phén tich biéu hién hé phién mi tir mé co va mé
gan tuy tom s Penaeus monodon

Anh xa dit liéu trinh ty RNA-seq dugc thuc hién
v6i phin mém RSEM (Li, Dewey, 2011) dé tir dé
tinh toan dwgc muc do biéu hién trén mdi unigene
dic trung cho timg mé. Két qua anh xa cho thay co
13.448 unigene biéu hién dic trung cho mo co, 574
unigene biéu hién dic trung cho mé gan tuy, 3.384
unigene biéu hién ¢ ci md co va md gan tuy trong
tong sd 17.406 unigene ciia hé phién ma tinh sach
(Hinh 5). So sanh biéu hién hé phién ma mé co vamo
gan tuy cho thdy c6 16.184 unigene trong tap 17.406
unigene co biéu hién khac biét gitra 2 mo, dugc goi
la DEG (differentially expressed genes) voi tham s6
d6 tin cdy FDR < 0,001. Trong s& 16.184 unigene
nay chi c6 1.400 unigene dugc chi giai, nguyén
nhan 1a do thong tin vé hé gen cta tom su da dugc
cong bd 1a rét it. S6 lugng céc unigene biéu hién ting
va giam giira 2 md cho thdy c6 14.599 unigene biéu
hién tdng trong md co so v4i mo gan tuy va 1.585
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unigene biéu hién ting & mo gan tuy so v6i mo co
véi gia tri tuyét doi [loga(P9 sai khac bieu hién)| > 2.

Muscle

13448 574

Hepato pancreas

Hinh 5. S6 lwong unigene biéu hién dic trung & md co
(muscle) va mé gan tuy (hepatopancreas) trong tap 17.406
unigene.
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KET LUAN

Trong nghién ciru nay, ching toi di lip rap de
novo va phan tich h¢ phién ma tr mé co va mo gan
tuy tom sa Penaeus monodon thu dugc ) lwong
unigene cua hé phién ma tho 1a 157.995 va hé phién
mad tinh sach 1a 17.046 unigene, chu giai duoc 1.957
unigene, cung cap thong tin tong quan vé chirc nang
hé phién ma thu dugc tir mo co va mo gan tyy tom su.
Dac biét ching toi1 da sang loc dugc 51 unigene lién
quan dén tinh trang tang trudng. Ngoa1 ra, phén tich
biéu hién cho thdy co su khac biét vé biéu hién cua
cac unigene gitra 2 mo. Day la nhimng két qua ban dau
gop phan hiéu biét tong quan vé hé phién ma tir mo co
va md gan tuy cta tom su, tir d6 lam co s& cho cac
nghién ctru sdu hon vé hé phién ma cta loai nay, dic
biét la nhimg nghién ctru vé 4nh xa tinh trang hay
chon giéng dua trén cac chi thi phan tir. Két qua tir
nghién ctru khoa hoc cong nghé nén cong bd & day tao
co s dinh hudng ing dung lau dai voi hiéu qua kinh
té c6 thé tinh dén trong nhiing giai doan sau.

Loi cdm on: Cong trinh nay dwoc thuc hién voi su
tai tro kinh phi cua Bé Khoa hoc va Cong nghé
théng qua nhiém vu “Lip ban do gen tom si
(Penaeus monodon)”. Md sé nhiém vu: NVOG-
2011/24.

TAI LIEU THAM KHAO

Altschul SF, Madden TL, Schiffer AA, Zhang J, Zhang Z,
Miller W, Lipman DJ, (1997) Gapped BLAST and PSI-
BLAST: a new generation of protein database search
programs. Nucleic Acids Research 25: 3389-3402.

Bolger AM, Lohse M, Usadel B (2014) Trimmomatic: a
flexible trimmer for Illumina sequence  data.
Bioinformatics 30(15): 2114-2120.

Brown TA (2002) Chapter 3. Transcriptomes and
Proteomes. Genomes, 2™ ed. Oxford: Wiley-Liss.

Chomczynski P, Mackey K (1995) Short technical report.
Modification of the TRIZOL reagent procedure for
isolation of RNA from Polysaccharide-and proteoglycan-
rich sources. Biotechniques 19(6): 942-945.

Gotz S, Garcia-Gomez JM, Terol J, Williams TD, Nagaraj
SH, Nueda MJ, Robles M, Talon M, Dopazo J, Conesa A
(2008) High-throughput functional annotation and data
mining with the Blast2GO suite. Nucleic Acids Research
36: 3420-3435.

Guo Q, Ma X, Wei S, Qiu D, Wilson IW, Wu P, Tang Q,
Liu L, Dong S, Zu W (2014) De novo transcriptome
sequencing and digital gene expression analysis predict
biosynthetic ~ pathway  of  rhynchophylline  and

isorhynchophylline from Uncaria rhynchophylla, a non-
model plant with potent anti-alzheimer’s properties. BMC
Genomics 15: 676.

Haas BJ, Papanicolaou A, Yassour M, Grabherr M, Blood
PD, Bowden J, Couger MB, Eccles D, Li B, Lieber M,
Macmanes MD, Ott M, Orvis J, Pochet N, Strozzi F,
Weeks N, Westerman R, William T, Dewey CN, Henschel
R, Leduc RD, Friedman N, Regev A (2013) De novo
transcript sequence reconstruction from RNA-seq using
the Trinity platform for reference generation and analysis.
Nature Protocols 8: 1494-1512.

Jung H, Lyons RE, Hurwood DA, Mather PB (2013)
Genes and growth performance in crustacean species: a
review of relevant genomic studies in crustaceans and
other taxa. Rev Aquac 5: 77-110.

Langmead B, Salzberg SL (2012) Fast gapped-read
alignment with Bowtie 2. Nature Methods 9: 357-359.

Li H, Handsaker B, Wysoker A, Fennell T, Ruan J, Homer
N, Marth G, Abecasis G, Durbin R (2009) The Sequence
Alignment/Map format and SAMtools. Bioinformatics 25:
2078-2079.

Li Q, Liu J, Zhang L, Liu Q (2014) De novo transcriptome
analysis of an aerial microalga Trentepohlia jolithus:
pathway description and gene discovery for carbon
fixation and carotenoid biosynthesis. PloS One 9:
¢108488.

Liu S, Wei W, Chu Y, Zhang L, Shen J, An C (2014) De
novo transcriptome analysis of Wing development-related
signaling pathways in Locusta migratoria Manilensis and
Ostrinia furnacalis (Guenee). PloS One 9: €106770.

Liu Y, Huang Z, Ao Y, Li W, Zhang Z (2013)
Transcriptome Analysis of Yellow Horn (Xanthoceras
sorbifolia Bunge): A Potential Oil-Rich Seed Tree for
Biodiesel in China. PloS One 8.

Robinson MD, McCarthy DJ, Smyth GK (2010) edgeR: a
Bioconductor package for differential expression analysis of
digital gene expression data. Bioinformatics 26: 139-140.

Rosenberry B (2004) World shrimp farming 2004. In
Shrimp News International. San Diego, California, USA.

Sookruksawong S, Sun F, Liu Z, Tassanakajon A (2013)
RNA-Seq analysis reveals genes associated with resistance
to Taura syndrome virus (TSV) in the Pacific white shrimp
Litopenaeus vannamei. Dev Comp Immunol 41: 523-533.

Wang S, Wang X, He Q, Liu X, Xu W, Li L, Gao J, Wang
F (2012) Transcriptome analysis of the roots at early and
late seedling stages using Illumina paired-end sequencing
and development of EST-SSR markers in radish. Plant
Cell Reports 31: 1437-1447.

Wang Z, Gerstein M, Snyder M (2009) RNA-Seq: a
revolutionary tool for transcriptomics. Nature Reviews
Genetics 10: 57-63.

479



Nguyén Hai Bé‘mg et al.

Xue S, Liu Y, Zhang Y, Sun Y, Geng X, Sun J (2013)  Transcriptome in Litopenaeus vannamei response to White
Sequencing and De Novo Analysis of the Hemocytes  Spot Syndrome Virus Infection. PLoS One 8: €76718.

TRANSCRIPTOME ANALYSIS AND SCREENING OF SOME GROWTH-RELATED
PUTATIVE GENES OF BLACK TIGER SHRIMP (PENAEUS MONODON)

Nguyen Hai Bang', Pham Quang Huy’?, Tran Xuan Thach?, Nguyen Giang Thu’, Nguyen Thi Minh
Thanh’, Nguyen Thi Hoa’, Ha Thi Thu’, Nguyen Thi Tuyet Nhung’, Nguyen Cuong’, Nguyen Huu
Ninh*, Dong Van Quyen’, Chu Hoang Ha’, Dinh Duy Khang®

'Hai Phong University for Medicine and Pharmacy

*Institute of Biotechnology, Vietnam Academy of Science and Technology
IScience Technology and Environmental Department, MARD
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SUMMARY

Black tiger shrimp (Penaeus monodon) is an aquaculture species with a great economic potential for our
country. In the recent years, the export revenue from Black tiger shrimp has reached nearly a billion USD per
year. Our national development strategy is to achieve stable, sustainable shrimp production with minimal
negative environmental impact. A cornerstone for this strategy is the development of domesticated stocks of P.
monodon and rational breeding programs for improved survival and growth. However, the genomic and
transcriptomic data of Black tiger shrimp are not well documented until now. It makes us facing a lot of
difficulties in the trait mapping and marker-assisted breeding for important traits, such as fast growth and
disease resistance. Sequencing and analysis of P. monodon transcriptome will provide important data for
shrimp breeding. In this study, NGS data from two transcriptome libraries of muscle and hepatopancreas
tissues of P. monodon collected from North Central Coast of Vietnam were undergone pre-processing and de
novo assembling. After transcript refinement, we obtained a final set of 17,406 unigenes (N50 of 402 bp,
average length of 403.06 bp). Comparisons of the assembled unigenes against four public protein databases, a
set of 51 unigenes related to growth were identified. The expression analysis revealed 16,184 unigenes
differentially expressed in the two tissues. The new data obtained in this study provide a valuable information
on the P. monodon transcriptome and play an important role for the further research, especially for screening
important markers linked with economically important traits of Black tiger shrimp.

Keywords: Black tiger shrimp Penaeus monodon, transcriptome, unigenes related to growth
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