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Tém tiit:

Tom st (Penaeus monodon) 1a loai tdm dwogc nudi pho bién & nwdée ta va trén thé gioi. Hién nay, san xuit gidng tom si
véan phu thudc vao ngudn tom bd me tw nhién béi vi chit lwgng sinh san ciia tom tw nhién cao hon tdm si gia héa. Truwée
thuc té d6, nhém tic gia di tién hanh nghién ciru hé gen phién mi ciia tdm st cai tw nhién va gia hoa & giai doan budng
trirng tién thanh thuc bing ky thuit giai trinh ty gen thé hé méi. Giai trinh tw bing thiét bi Illumina dat s6 lwong doan
trinh tu (read) sau tinh sach 13 20.977.708 cho tom tw nhién va 31.185.197 cho tom gia héa. Két qua lip rap theo phwong
phap khéong ¢6 hé gen tham chiéu dat 35.870 contig, trong dé d dai trung binh va N50 ciia contig Ian lwot 13 1.018 va
1.488 bp. Chii gii gen chirc ning dwa vao 7 co' sé dir li¢u dat ty 18 twong dong tir 19,74 dén 47,77%. H¢ gen phién mi ciia
nghién ciru nay c6 ty 1é twong dong cao nhit véi loai Hyalella azteca, Cryptotermes secundus, Zootermopsis nevadensis
va cac loai tom thudc ho Penaeus. Nghién ciru ciing xac dinh dwoc tong cong 5.788 gen c6 biéu hién khac biét & tom tw
nhién khi so sanh véi tom gia héa. Cac gen c6 biéu hi¢n khac biét dworc tiép tuc phan loai dua theo khéa thuit ngir ciia
Gene Ontology (GO). Két qua phén loai chirc niing theo GO ¢ tom sii tw nhién cho thiy, cac gen hemolymph clottable,
peritrophin, ecdysteroid c6 biéu hién ting va cic gen serine protease, alpha-L-fucosidase-like, actin, catenin alpha c6
biéu hién giam. Nghién ctru nay 1 co s&' quan trong b sung thong tin hé phién mi ciia tom si lién quan dén tinh trang
sinh san va c6 thé ing dung dé cai thién chat lwgng sinh san ciia tom si gia héa.

Tir khéa: hé gen phién ma, Penaeus monodon, RNA-seq, tinh trang sinh san.

Chi s6 phén logi: 4.6

cua tom st ty nhién va gia hoa, dong thoi tim kiém cac gen tiém
nang lién quan dén tinh trang sinh san ¢ giai doan budng trimg
tién thanh thuc. Pay s& 1a ngudn thong tin gen chirc nang gi tri
¢ thé sir dung cho nhimg chuong trinh chon gidng nang cao sirc
sinh sén cta tom su sau nay.
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Tom st (Penaeus monodon) 1a loai thily san mang lai gia tri
kinh té 16n, dong gop dang ké vao phat trién kinh té - xa hoi cua
dit nude. Nam 2020, san luong tom s dat 267.700 tan va gia
tri xudt khau dat 575,44 triéu USD [1]. Tém st duge xac dinh
la mot trong hai d6i trong tom nudi nude lg chu luc cua nuge
ta (cung voi tom the chan trang), do d6 nhu ciu glong tom su

Doi tuong va phuong phap nghién ciu

ngay cang tang vé s6 lugng va chat lugng. Tom su bo me hién
nay chi yéu danh bét tir tw nhién 1a ngudn lay truyén mam bénh,
1am cho nghé nudi tom st cia Viét Nam khong bén vimg do dich
bénh dé bung phat. Viéc chii dong phat trién dan tom s bd me
gia hoa chat lugng cao dé phuc vu nghé nudi tom bén viing la
can thiét tai Viét Nam. Tuy nhién, chat lugng sinh sin ciia tom
st bo me gia hoa thap hon tom st bd me ty nhién. Céc co s0 san
xuat giéng tom st (ndm 2020 ¢61.750 co s6 [1]) van ¢ khuynh
huéng st dung tom bd me ty nhién. Vi vy, ching toi da tién
hanh nghién ciru hé phién mé ciia tom s céi lién quan dén tinh
trang sinh san nhdm cai thién dic diém sinh san ctia tom st gia
hoa. Nghién ctru ap dung RNA- sequencmg 1a phuong phép nho
vao uu diém vuot troi cua ky thuat giai trinh tu gen thé hé mai
daé phat hién toan b ban phién ma mRNA cta mdt loai. Muc
tiéu ctia nghién ctu 1a xay dung co so dir liéu h¢ gen phién ma
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Mau tém thi nghiém

Nghién ciru thu thap mau tom st cai ty nhién (do co s6 thu
mua tom su bd me cung cip) va gia héa (do Chuong trinh chon
g1ong ctia Vién Nghién ctru Nu01 trong Thuy san 2 cung cap).
Budng trimg & giai doan tién thanh thuc (giai doan 0) 1a co
quan dich cua nghién ctiru hé gen phién ma duoc luu trit trong
RNAlater (Invitrogen, USA) va bao quan & -80°C cho dén khi
thuc hién ly trich RNA tai Phong thi nghi¢m, Khoa Cong ngh¢
Sinh hoc, Truong Dai hoc Qudc té.

Ly trich RNA tong so, tong hop thw vién cDNA va gidi
trinh tw bang lllumina

Mau budng trimg dugce ly trich RNA téng sé bang phuong
phap TRIzol/Chloroform (Invitrogen) [2]. RNA tong so dugc
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Abstract:

The black tiger shrimp (Penaeus monodon) is the widely
cultured aquaculture species in Vietnam and worldwide.
Production of P. monodon postlarvae still relies on the
wild broodstock due to their higher fecundity and larval
quality in comparison with the domesticated broodstock.
Therefore, the current study applied an RNA-sequencing
approach by the Illumina platform to generate the
transcriptomic resources for the wild and domesticated
females at the previtellogenic stage of ovaries (stage 0).
Total clean reads were 20,977,708 for the wild female
and 31,185,197 for the domesticated female. De novo
assembly was employed to generate 35,870 contigs
with an average length of 1,018 bp and N50 length of
1,488 bp. The ratios of contigs possessing significant
similarity through annotation across seven databases
ranged from 19.74 to 47.77%. Top hit species from
BLASTX searches included Hyalella azteca, Cryptotermes
secundus, Zootermopsis nevadensis, followed by Penaeus
sp.. We identified a total of 5,788 differentially expressed
transcripts between the ovaries of wild and domesticated
shrimps. The differentially expressed transcripts were
further enriched according to the classification terms of
Gene Ontology (GO). Results of GO enrichment analysis
in the wild female indicated that many genes such as
hemolymph clottable, peritrophin, ecdysteroid were
up-regulated while the following genes, including serine
protease, alpha-L-fucosidase-like, actin, catenin alpha
were down-regulated. The current study provides more
transcriptomic resources for the reproductive trait in
P. monodon. These resources are potentially applied for
the improvement of reproduction in the domesticated
shrimp.

Keywords: Penaeus monodon, reproductive trait, RNA-
sequencing, transcriptome.
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dinh tinh va dinh lugng bing may quang phd Nanodrop™
(Thermofisher) va Bioanalyser 2100 (Agilent). RNA tong sb
ciing dwoc kiém tra d¢ tinh sach (nhiém DNA hodc protein) va
su phan huy bang phuong phap dién di agarose. mRNA dugc
ly tach khoi hdn hop RNA tong sb biang Dynabeads mRNA
purification kit (Invitrogen) theo hudng dan ciia nha san xuat.
Sau d6 mRNA dugc phéan cit doan ngau nhién va dugc st dung
lam khuén miu dé téng hop ¢cDNA bing TruSeq® Stranded
mRNA Library Prep kit ctia Illumina theo huéng dan clia nha
san xuat. cDNA tiép tuc dugc dinh tinh va dinh lugng béng
Qubit 2.0 (Invitrogen) va Bioanalyser, cudi cung thu vién
¢DNA dugc giai trinh ty bang may Illumina NovaSeq 6000 tai
Novogene (Singapore).

Ldp rdp cdc dogn trinh tw khong cé hé gen tham chiéu va
chi gidi cac dogan mRNA

Cac doan trinh tu tho sau khi giai trinh ty dugc xtr 1y loai bo
cac adapter gan vao khi chuén bj cac thu vién cDNA dé giai trinh
tw. Phan mém FastQC dugc sir dung dé danh gia chét luong cac
doan trinh ty tho. Cac doan trinh tu c6 ty 1€ nucleotide khong
thé xac dinh >10% va chit luong thip (QC<20) dugc loai bo
bé“mg phan mém Trimmomatic [3]. Cac doan trinh ty ngz“in dat
chat luong dugc lap rap thanh bo phién mi theo dinh dang
khong c6 hé gen tham chiéu bé‘mg phﬁn mém Trinity [4]. Cac
contig 1ap lai sau khi lap rap tir Trinity dugc loai bo bang phan
mém CORSET va céc transcript dai nhét ciia mdi gen duoc bao
c4o la cac unigene.

Cac cong cu tin sinh hoc khac nhau dugc su dung dé cha
gidi cac transcript dua vao 7 co sd dir ligu. Pau tién cong cu
BLASTX cua NCBI [5] duoc st dung cho co so dit ligu NR
(Non-redundant protein sequences) (gia tri E<le®). Sau do
chuong trinh DIAMOND [6] st dung cho céc co so dit liéu NT
(NCBI nucleotide sequences), KOG (euKaryotic orthologous
groups) va Swiss-Prot (gia tri E<le”). Chuong trinh HMMER
stt dung cho co s¢ dir liéu PFAM (Protein family) (gia tri
E<0,01). Phin mém Blast2GO [7] 4p dung cho co so dit lidu
GO (gia tri E<le®) va KAAS - KEGG Automatic annotation
server st dung cho co s¢ dit liéu KEGG (Kyoto encyclopedia
of genes and genome) (gia tri E<le™).

So sanh sw biéu hién gen giita tom tw nhién va gia hoa

Phin mém Bowtie [8] duoc sir dung dé gidéng hang cac
transcript va phan mém RSEM [9] dugc st dung cho dinh
luong gen biéu hién ctia mau tdm tu nhién va gia hoa. Phan tich
biéu hién gen khac biét giira mau tom ty nhién va gia hoa bang
phan mém EgdeR [10] dua vao cac gia tri: |log2FoldChange|>2
va gia tri p diéu chinh (p-adjusted value) <0,005 [11]. Sau khi
xac dinh duogc cac gen co biéu hién khac biét gitra 2 nhom
tom, cc gen nay dugc tiép tuc phan loai thanh cic nhom gen
chiic ning theo cac khéa thuat ngit cia GO bang phan mém
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GOSeq (V1.32.0) [12] va topGO (2.32.0) [13]. Budc phan tich
nay nhim xac dinh cic nhom chirc ning ma cc gen co biéu
hién sai khac tham gia lién quan dén tinh trang nghién ctru.

Két qua va ban luan
Két quad gidi trinh tw va ltfp rdp cdc doan trinh tw

Thu vién cDNA chuén bi tir md budng trimg cta tom st tu
nhién va gia héa dwoc giai trinh ty bang thiét bj Illumina. Két
qua giai trinh tu dat duogc dir liu 6,5 Gbp cho mau tom tu nhién
va 9,5 Gbp cho mau tom gia hoa. S6 luong doan trinh ty ngin
tho 1an luot 14 21.642.150 va 31.742.591 cho mau tdm tu nhién
va gia hoa (bang 1). Kich thude trung binh cta cac doan trinh
tw tho 1a 150 bp theo tiéu chudn k¥ thut cua thiét bi [llumina
HiSeq4000. Sau khi sang loc cac doan trinh ty khong dat chét
lugng, ty 1¢ doan trinh tu nge“in dugc st dung cho lép rap la
96,93 va 98,24% cho tung nhom tom.

Bang 1. Tém tat két qua giai trinh tw bang thiét bj lllumina.

Chi s0 phén tich Tom tw nhién Tom gia hoa

Téng 6 base (Gbp) 6,5 9,5

Téng s6 base dat chudn >Q20 (Gbp) 6,3 9,4

$6 Iwong doan trinh tr ngén 21.642.150 31.742.591

S6 lwgng doan trinh tu sau tinh sach 20.977.708 (96,93%) 31.185.197 (98,24%)

Két qua lap rap dat 35.870 contig (di sang loc cac contig lip
lai) tr cac doan trinh tu tinh sach cong gdp cua tom tu nhién va
gia hoa. Chiéu dai trung binh cia céc contig 1a 1.018 bp, dao
dong tir 301 bp dén 9.245 bp (bang 2). Ngoai ra, chiéu dai contig
N50 1a 1.488 bp. Chiéu dai trung binh cta céc contig va chiéu
dai N50 1a céc chi tiéu dé danh gia chat lugng ctia phan mém lip
rap [14]. Nghién ctru ciia Sadamoto va cs (2012) [15] cho ring,
chiéu dai contig N50 cang dai cho thay chat luong cang cao cua
két qua ldp rap. Chidu dai N50 cta nghién ctru hién tai 16n hon
N50 ctia nghién ctru hé gen tom st ciing sir dung thiét bj Illumina
giai trinh tw [16]. Ty 1& c4c unigene >1.000 bp dat twong ddi cao
(33%), rét ¢ ¥ nghia cho cac budc phan tich tiép theo.

Bang 2. Két qua lap rap va sang loc cac contig.
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Hinh 1. Ty lé chu giai cac unigene dwa vao cac co s& dir liéu
khac nhau.

S0 lwong unigene

KOG

Két qua hinh 1 cho thay, ty 1¢ chu giai dat cao nhét 1a 47,77%
khi dya vao co s¢ dit liéu NR cua NCBI. bay 1a co so dit ligu tap
hop trinh ty protein tir nhidu ngudn dit liéu khac nhau trén thé
gidi. Vi viy co sd dit liéu nay ludn duoc lua chon dé chu giai gen
chtre nang nhim tim kiém mirc d6 trong ddng cao nhét gitra céc
trinh ty dang dwgc nghién ciru va céc gen da duoc cong bd luu
trir trén cac co s¢ dit ligu. Ty 1¢ chu gidi cao nhét khi dua vao NR
1 diu hién nhién. Ké tiép, ty 1& chu giai dat 39,22% khi dya vao
co s6 dir ligu Swiss_Prot. Co s¢ dit ligu nay chuyén bi¢t cho cac
trinh ty protein va da dugc kiém chung bdi cac thuc nghiém nén
la co so dit ligu tin c@y cho chu giai gen chitc nang. Ty 1¢ chu giai
dua vao Swiss_Prot trong nghién ctru ctia chiing t6i cao hon cong
b cua Huerlimann va cs (2018) [17] ciing nghién ctru hé gen
phién ma cua tom su dat ty 1¢ chu giai khoang 30%. Nhom nghién
ctru khang dinh, ty 16 chii giai thap 1a két qua thong thuong khi
nghién ctru h¢ gen phién ma cua céc loai khong phai la cac loai
nghién ctru tiéu biéu (non-model species). Cac co s¢ dit lidu con
lai ciing dugc chung toi str dung dé chii giai nham phan loai cac
nhom protein (PFAM), nhém gen chuc nang (GO va KOG) va
cac chudi chuyén hoa sinh hoc (KEGG). Két qua so sanh mirc do
twong dong cla céc unigene ciia nghién ctru hién tai véi cac loai
da dugc nghién ctru dugc trinh bay ¢ hinh 2.

I, 43,91

Loai khac
Penaeus sp. | 4,36
Limulus polyphemus R 2,48

Penaeus monodon 1l 2,71

Zootermopsis nevadensis 1R 3,17

Chi s6 phan tich Gia tri
Tdng sb contig 35.870
Téng s6 base (bp) 36.498.375
Chiéu dai contig trung binh (bp) 1.018
Chiéu dai contig ngén nhit (bp) 301

Chiéu dai contig 16n nhét (bp) 9.245
Chiéu dai contig N50 (bp) 1.488

S lugng contig >1.000 bp 11.856 (33%)

Ket qua chu gidi va phén logi cdc gen chirc ning

Két qua chi giai cic gen chirc nang sau khi lap rap dwa vao 7
co s¢ dir liu khac nhau duge trinh bay ¢ hinh 1.
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Cryptotermes secundus | I 4,95
Hyalellaazeca N 3.1
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Hinh 2. Ty Ié unigene twong déng véi cac loai bang phan tich
BLASTX.

Két qua ¢ hinh 2 cho thay, loai ¢6 mirc d9 twong dong cao
nhat 1a phiéu sinh dong vat Hyalella azteca. iy 1a mot trong
nhiing loai gidp xac cua dy an i5k v6i myc tiéu gidi ma toan bd
h¢ gen cua 5.000 loai thudc nganh dong vat chan khop [18]. HE
gen cla H. azteca di dugc giai ma hoan toan va cong bd nén trinh
tu gen cua loai nay phong phu trén cac co s¢ dit liu. Cac loai
ké tiép c6 muc do twrong dong cao v6i tom su 1a Cryptotermes
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secundus va Zootermopsis nevadensis. H¢ gen nhan va hé gen
phién mé cta céc loai ndy ciing di duoc cong b gan ddy nén co
san trén cac co s dit lidu [19-21]. Dbi v6i tom su, nghién cuu
cua ching t6i dat mirc d6 twong dong chi 2,71% mic dit hé gen
phién mé cia tom st da dugc cong bé [11, 17]. Piéu nay cho
thdy, nghién ctru cua chiing toi chi giai trinh tw mot loai mod nén
khong thé thu nhén ty 1& 16n hé gen phién mé cua t6m si. Diém
dang luu ¥ 13 hé gen phién ma cua tom st da cong bd co ty 1¢ lap
lai cao (51,3%) [17] nén mirc 6 da dang ngudn gen khong cao va
¢6 thé anh huong dén két qua so sanh trong ddng nghién ctru ciia
chung 61 va co s¢ dit liéu hién ¢6. Ngoai ra, két qua lip rép cac
doan trinh ty dya vao phuong phép lip rap khong co hé gen tham
chiéu va phan mém ldp rap khac nhau ciing c6 thé anh huong
dén muc do sai khac cua két qua lip rap khi so sanh cac nghién
ctru khéc nhau. Tuong ty, ty 16 trong dong cua cac unigene tom
st cua chiing t6i cling chi dat 4,36% khi so sanh vdi cac loai
thudc gidng Penaeus, bao gdm P. japonicus, P. merguiensis, P
chinensis, P. indicus, P. semisulcatus, P. styllrostrls P. setiferus
va Litopenaeus vannamei. Két qua nay thé hién co so dit liéu cua
céc loai tom thudc ho Penaeus con han ché va chua duge nghién
ctru déng ké mac di ching 1a céc loai thuy san c6 gia tri thuong
mai cao. Mirc d6 tvong dong cao ciia hé gen phién ma tom st voi
cac loai H. azteca, Z. nevadensis, L. polyphemus, L. vannamei
cling twong tu cong b6 cua Nguyen va cs (2020) [11] khi nghién
ctu h¢ gen phién ma cua tom st gia hda & cac giai doan thanh
thuc sinh san.

So sanh su biéu hién gen giira tom tw nhién va gia héa

Dua vao gia tri [log2FoldChange| va padj di dugc thiét lap dé
so sanh sy biéu hién gen khac biét gilta tom ty nhién va tom gia
héa, nghién ctru ctia chung toi xéc dinh dugc tong cong 5.788 gen
¢6 biéu hién khac biét. Trong d6 tom t nhién ¢6 3.290 gen biéu
hién ting va 2.498 gen biéu hién giam khi so sanh véi gia hoa.
Cac gen c6 biéu hién ting ¢ tom st ty nhién dugc phan loai thanh
3 nhém gen chirc nang chinh cia GO, bao gdm qua trinh sinh
hoc: van chuyén bang khdng bao (vacuolar transport), thanh phan
té bao: ving ngoai bao (extracellular region) va chirc nang phan
tir: nhan t6 twong tac DNA diéu hoa phién ma (DNA-binding
transcription factor activity) (hinh 3A). Trong nhém viing ngoai
bao, gen hemolymph clottable c6 biéu hién ting, twong ty nhu
cong bd cua [11] khi nghién ctru tom sa gia hoa ¢ giai doan
tién thanh thuc. Protein tong hop tir gen hemolymph clottable
thudc ho glycoprotein va co ciu triic twong tu voi vitellogenin.
Nhing protein nay gilt vai tr0 quan trong trong qué trinh thanh
thuc budng trimg cua tom su [22]. Ngoai ra, nghién ciru cling
xé4c dinh duoc gen tong hop peritrophin budng trimg thudc nhom
extracellular region 1a protein bao vé cac trimg sau khi sinh san
[23]. Béi voi nhom chire nang phan tir, gen tong hop ecdysteroid
dugc xac dinh co vai tro diéu hoa cac qué trinh phat trién, thanh
thuc sinh dyc va sinh san ¢ cac loai chan khdp [24]. Tuong tu, sd
lugng gen c6 biéu hién giam & tom su ty nhién ciing dugc phan
loai thinh nhom gen chirc ning, bao gdm qua trinh sinh hoc: cong
sinh (symbiont process), thanh phan t& bao: thanh phan nang d&
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té bao (cytoskeleton) va chiic nang phan tir: hoat tinh phan cat
peptide (peptidase activity) va hoat tinh thuy phan (hydrolase
activity) (hinh 3B). Trong nhém chirc nang phan tir, nghién ctru
cua chung t6i tim kiém duoc gen tong hop serine protease co hoat
tinh phan cit peptide tham gia vao qua trinh hoat hoa hé mién
dich 6 tom [25]. Téc gia Ye va cs (2016) [26] cong bd rang, nhiéu
gen tham gia vao qua trinh mién dich cling tham gia vao qud trinh
thanh thuc budng trimg. Tuy nhién, gen nay c6 biéu hién giam &
tom su ty nhién trong nghién ctru hién tai. Ngoai ra, chiing toi
xac dinh dugc gen tong hop alpha-L-fucosidase-like protein co
hoat tinh thuy phan ciing c6 biéu hién giam & tom su tw nhién.
Fucosidase ¢ tac dung tiéu hoa cac polysaccharide c6 trong thuc
vat [27]. Nghién cuu cta Sittikankaew va cs (2020) [28] bao céo
str dung thire an cong nghi¢p cho tom si me hoat hoa cac gen
tham gia vao cac qua trinh chuyén hoa khac véi sir dyng thire
an tuoi song nudi vo tom me thanh thyc. Thire an tuoi song bao
gdm giun nhiéu to, muc, nhuyén thé cung cip ngudn dinh dudng
giau protein va chat béo khong bdo hoa (PUFA). Day la nguon
dinh dudng can thiét da hoat hoa cac gen vitellogenin, collagen
alpha-1V chain-like va heme-binding protein 2-like tham gia vao
qué trinh phat trién budng trimg va thanh thuc sinh san clia tom
me. Trong khi thirc an cong nghiép chi hoat hoa cac gen tham
gia vao qua trinh chuyén hoa dé duy tri hoat dong thong thuong
ctia té bao. Dicu nay co thé giai thich gen tong hop enzyme tiéu
héa thirc dn c6 ngudn gde tir thyc vat giam biéu hién & tom st ty
nhién trong qua trinh thanh thuc sinh sdn ¢ nghién ctru cuia chliing
t6i. Cac gen thudc nhom cytoskeleton bao gom actin va catenin
alpha la cac gen tham gia vao qua trinh giam stress sau khi cit
mit ¢ tom st me nham kich thich budng trimg thanh thuc [28].

Cac gen nay cling co biéu hién giam ¢ tom su ty nhién khi so sanh
voi tom st gia hoa.
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Hinh 3. Phan loai cac gen cé biéu hién khac biét & tom su tw
nhién theo khéa thuat ngir ctia GO. (A) Cac gen c6 biéu hién
tang; (B) Cac gen cd bidu hién gidm. Ham -log10(padj) duoc st
dung dé diéu chinh thang do clia y nghfa xac suét théng ké.



Keét luan

Nghién ciru da xay dung dugc co s¢ dit li€u h¢ gen phién ma
ctia tom st tw nhién va gia hoa ¢ giai doan budng trimg tién thanh
thuc, déng thoi xac dinh duge mot sb gen lién quan dén qua trinh
phat trién va thanh thuc cta budng trimg khi so sanh gen biéu
hién gilta hai nhom tom su. Pay 1a co s¢ dir li¢u hoan chinh co y
nghia to 16n trong nghién ctru cai thién chit luong sinh san cua
tom st gia hoa, gop phan phat trién nganh cong nghiép nuéi tom
st bén ving ¢ Viét Nam.

LO1 CAM ON

Nghién ciru nay dugc tai trg boi Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong dé tai mi s 106.05-2019.36.
Nhom nghién ciru xin trén trong cam on NAFOSTED va RIA2
da cung cép miu tom st gia hoa clia Chuong trinh chon giong
tom su cho nghién cuu nay.
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