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TOM TAT

Hién nay, nganh nudi tom st (Penaeus monodon) & Viét Nam van chua thyc sy phat trién bén viimg do gip
nhidu kho khin, trong d6 co thach thice 1én vé& ngudn tém su gibng. Dé co dugc gidng tdm su chét lugng cao
doi hoi phai co nhing nghién ctru di truyén cai thién chét luong giéng.Ung dung chi thi phin tukét hop véi di
truyén s6 luong trong chon gidng 1a phwong phap hidu qua nho thyc hién vide chon loc khong cin tryc tiép trén
tinh trang mong muon ma thong qua chi thi phan ti lién két voi tinh trang d6.Cong ngh¢ gidi trinh tu gen thé
hé mai (Next Generation Sequencing, NGS) két hop voi cac tinh trang s6 luong dé tim ra cac chi thi phan tir
lién két cac tinh trang quan trong 1 hudng di dang dugc nhidu phong thi nghiém trén thé giéi quan tim. Trong
nghién ciru nay, ching t6i sir dung k¥ thuét xac dinh kiéu gen bing giai trinh ty (Genotyping by Sequencing,
GBS) voi cong nghé NGS cua Illumina dé sang loc cic da hinh nucleotide don (Single Nucleotide
Polymorphisms, SNPs) lién quan dén tinh trang ting truong nhdm tao co s6 dir liéu cho cac nghién ciru chon
giong tom su huéng den tinh trang ting truéng nhanh.Dya trén hé gen tham chiéu tam thoi cia tom st dugc
thiét 1ap de novo,tong s 2.887 SNPs da dugc sang loc, trong do c¢6 1.799 SNPs chi xuit hién & nhom tom s
16n nhanh.Trong sé 287 contig dugc cht giid nhoém tém st 16n nhanh c6 hai contig chira SNPs ¢6 sy twong
ddng voi gen ma hoa protein myosin heavy chain (MHC) lién quan dén tinh trang ting truéng & ho gidp xéc,
trong do contig83953 twong ddng voi MHCa va contig260347 tuong ddng voi MHC1. Hai SNPs da dwoc xac
dinh 1a Contig83953:2.20T>C va Contig260347:¢.19G>A.DPay la nhiing két qua budc déu bd sung vao Co s
dir lidu hé gen tém su, dinh huéng cho cic nghién ciru tiép theo nhim khai thac cac chi thi phén tir img dung
trong chon gidng tom su.

Tir khéa: Da hinh nucleotide don, GBS, gidi trinh tw gen thé hé mdi, tinh trang ting trudng, t6m sii

MG PAU

Tom st (P. monodon) 1a mét trong nhiing loai
tom co kich thudc 16n va duge coi 1a loai thuy san
nudi kinh té quan trong & nhiéu nudc trén thé gidi.0
Viét Nam, tur 1au tom su dava sé tiép tuc 1a mdt trong
nhimg dbi tuong nudi chu lyc cho xuat khau thiy san
dem vé ngudn ngoai té dang ké cho dit nudc.Nganh
cong nghiép nudi tom su hién nay véi san lugng hon
300.000 tin/nim doi hoi khoang 30 ti tdm gidng chat
lugng cao.Hién nay, mot $6 co s6 & Viét Nam da gia

hoa thanh céng tém su, tuy nhién, chat luong tom
gidngvan con 1a vin dé hét sic nan giai. Tom su
gidng khong duge kiém soat chat ché vé mam bénh
cling nhu chét lugng di truyén din dén nhimg ton
thit to 16n cho ngudi nuéi tom. Py 1a nhitng thach
thirc 16n trong nd luc phat trién bén virng nganh cong
nghi¢p nudi tom si cta Viét Nam.

Xac dinh dugc tAm quan trong cua chét lugng
tom glong trong chudi san xuat Viét Nam ciing nhu
nhiéu quoc gia nudi tom trén thé giéi dang tap trung
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dau tu cho cac chwong trinh nghién ciru va phat trién
tomgia hoa nhim tang san lugng va kha nang khang
bénh cla tom. So voi tom thé thi cac nghién ciru trén
d6i tugng tom su con thua kémca vé sb lugng va
chat luong, ciing nhu chua tuong xtng véi vai tro
clia mot ddi twong kinh t& quan trong. Do nhing han
ché vé& mit sinh hoc nén qua trinh nghién ctru gia
hoa, khép kin vong doi tom st du da thanh cong
bude diu, nhung viéc chu dong tao ra dwoc ngudn
tom bd me nhan tao van dang gip rit nhiéu kho
khan. Hién nay chi c6 mot vai noi trén thé gisi dugc
ghi nhan thanh cong d6i vdi loai nay nhu Cong ty
Moana (Bi), CSIRO (Uc) va mét sb co s cta Viét
Nam. Tuy nhién, dé c6 thé thuong mai hoéa thi doi
hoi ching ta phai c6 mot chuong trinh chon giéng
hiéu qua va lién tuc qua nhidu thé hé
(http://thuysanvietnam.com.vn).

Trong nhitng nam gan day, mot sb co s nghién
clru & nude ta da bit dau chii ¥ dén cac nghién ciru
nhim néng cao chit lugng di truyén va kiém soat
dich bénh & tom st gidng. Dé c6 duge gibng tom si
¢6 chét lugng cao doi hoi phai ¢6 nhitng nghién ctru
di truyén cai thién chat lugnggiéng, trudc hét tap
trung vao cac tinh trang kinh t& quan trong nhu sinh
truong,khang bénh va chit luong tom.Céc chi thi
phan tir (CTPT)ngay nay dang dugc st dung rong rai
nhu mét céng cu chon loc dic luc dbi véi cac tinh
trang quan tdm trong cac chuong trinh chon gidng &
nhiéu loai vat nuéi, cdy trdng va cac loai thuy
san.Viéc ing dung cac CTPT gilip cho cac nha chon
gidng nhan dién chinh xac cac gen quan tam nham
rut ngan thoi glan chonglong Hi¢u qua cai tién
gidng s& gia tang gap nhiéu 1an so véi cac phuong
phap chon giong co dién nho thyc hién viée chon loc
khong can truc tlep trén tinh trang mong mudn ma
thong qua CTPT lién két véi tinh trang d6 (Bui Chi
Biru, Nguyén Thi Lang, 2004).

SNPs la nhitng CTPTda va dang dugc Ung
dunghiéu qué trong cong tac chon giéng. Cac vi tri
thé hién SNPs tronghé genla noi ma & d6 chudi DNA
dugc phan biét boi mot base duy nhét khi hai hoac
nhiéu ca thé dugc so sanh. Sy khac nhau vé
nucleotide nay c6 thé dan dén thay ddi tinh trang va
dugc sir dung dé danh gia sy da dang trong tién
hoa.SNPs 1 dang thay ddi trinh tu trong hé genphd
biénnhét cho t6i nay (Nguyén Dirc Thanh, 2014).

SNPs ¢6 s6 lugng 16n, 6n dinh thich hop cho viée
tu dong hoa trong phén tich va chi ra dugc cac da
hinhcé thé khong phat hién duoc béi cac phuong phap
khac(Liu and Cordes, 2004;Vasecharan et al.,
2013).Diéu quan trong 1a SNPs c6 thé xuét hién & ca
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cac vung ma hoéa va khong ma hoatrong hé gen cua
sinh vat(Nguyén Dirc Thanh, 2014), tac dong truc tiép
dén t1nh trang quan tam, rat hi¢u qua trong viéc xac
dinh mbi tuong quan giita SNPs va tinh trang nao d6
(Beuzen et al., 2000).SNPs di dugc sir dung dé sang
loc cac gen tiém nang lién quan dén tinh trang ting
trueong cia mot s6 ddi twong thuy san (Nguyén Minh
Thanh ez al., 2011), bao gdm ca hdi Salvelinus alpinus
(Tao, Boulding, 2003), ca chém (Xu ef al., 2006), tom
thé chan tring Litopenaeus vannamei va tom st P.
monodon (Glenn et al., 2005).

C6 nhidu phuong phapdé phat hién SNPs (Liu
and Cordes, 2004; Jehan & Lakhanpaul, 2006;
Nguyén Puc Thanh, 2014), trong d6 giai trinh tu
DNA la phuong phép chinh xac va dugc st dung
nhiéu nhét cho dén nay (Liu and Cordes, 2004).Hién
nay,GBS sir dung cong nghé¢ NGS da va dang duoc
ung dung rong raid nhiéu d01 tuong sinh vat khac
nhau.GBScho phép giai quyét dugc dong thoihai
muc dich 1& phat hién CTPT va xac dinh
kiéugen.GBS di va dang tr¢ thanh phuong phap kha
thi dugc ap dung ddi véi cac loai co hé gen 16n va c6
tinh da hinh cao (Elshire et al., 2011). Nhirng tién bo
cua cong nghé GBScho phép dua ra mot lugng 16n
cac SNPs dé sir dung trong cac phan tich di truyén
(Beissinger et al., 2013).

Trong nghién ctru nay, ching t6i st dung k¥
thuat GBS dész‘mg loc cac SNPs lién quan téi tinh
trang tang truéng ¢ tom st nhim tao co s¢ dir lidu
cho cac nghién ctruchon gidng tom su huéng dén
tinh trang tang trudng nhanh.

VAT LIEU VA PHUONG PHAP

MAu tom st

Vit liéu gbc bao gdm bdn dong tom st bd me cd
nguon goc dia 1y khac nhau, trong d6 ba dong co
ngudn gde tw nhién 1a tdm st An Do Duong (ki higu:
A) nhap tir Thai Lan (ving bién Amanda) va tir
Myanmar, tom st Thai Binh Dwong (T) nhap tir
Singapore, tom ty nhién ctia Viét Nam (thu thap tir
Ca Mau, Da Néng, Phii Yén) goi chung 1a tom noi
dia (N) va nhom thu tu la dong tom Gia hoa (G)
dugc cung cip boi Cong ty Moana Ninh Thuan -
bay la dong tom da duoc thuong mai héa dung lam
tom bd me san xuat tom gidng phuc vu cho nudi
thuong phdm. Cac gia dinh tom st (thé hé G, vaG,)
duoc sinh ra tir cic dan tom bd me nay béng cach
phdi ghép hdn hop giita bdn dong tom bd me. Tir cac
c4 thé trong dan con cua cac gia dinh tom st thé hé
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G, va G chon ra cac c4 thé (bao gdbm ca tom cai - Q
va tdm duc - &) thudc hai nhém khéc nhau theo tiéu
chi mirc d6 tang truong: Lén nhanh (Fast - F) va Lon
cham (Slow - S) dé sir dung cho nghién ctru sang loc

Bang 1. Cac nhém tdom sudung cho nghién clru sang loc SNP.

SNP (Bang 1). Tur dir liéu vé nguon gbc tomgibng,
chi cac c4 thé tom su co tom bd hodc tdm me hodc ca
tom bd va tom me nguon goc ndi dia (N) dugc chon
dé sir dung cho nghién ciru.

S6 lwong ca thé

Ki hiéu nhém tom Thé hé Tinh trang Téng sb (2, &)
I s Lén nhanh (F) 60 (30, 30)
I ° Lén cham (S) 60 (30, 30)
1 S Lén nhanh (F) 60 (30, 30)
% Lén cham (S) 60 (30, 30)

Qué trinh ghép phdi, sinh san nhan tao, wong
nudi, phan loai (I6n nhanh, 16n cham) va truy Xudt
nguf)n géc tom su dugc thuc hién theo quy trinh san
Xudt giong da dugc nghién ciru va thuc hién thanh
cong nhiéu niam tai Trung tim Qubc gia glong hai
san Nam B9, thuoc Vién Nghién clru nudi trong thuy
san 2.

Tach DNA téng sé

DNA tong sb cta cac miu tom su sit dung cho
nghién ctrusang loc SNPs dugc tich chiéttheo quy
trinh cua Eurobiobank (2004), tinh sachbing kit
PureLink Genomic DNA cua Life Technologies va
xac dinh ndng dobang may quang phd NanoDrop®
Spectrophotometer (Desjardins, Conklin, 2010). Céc
budc chi tiét ciia quy trinh tach DNA tong s6 tir mo
co tom sudd dwgc mo ta trong cong bd cia Nguyén
Thi Minh Thanh et al., (2015).

Xay dung thw vién GBS va giai trinh tw DNA

K§ thudt GBS dugc thyc hién theo cac bude nhu
mb ta trong cong bd cua Elshire va dong tac gia
(2011). Enzyme cat han ché (RE) dugc sir dung 1a
ApeKI (New England Biolabs), cit taitrinh ty nhan
biét GCWGC.DNA tong s sau khi dugc cit va gén
voi adapter dwgc tinh sach bing QIAquick PCR
Purification Kit (Qiagen). Cac doan DNA tinh sach
tir cac miu duogc tron lai véi nhau voi ty 1€ tuong
dwong. Khoang 100 ng san phim DNA tron tir cac
mau duoc s dung lam khuén dé tao thu vién cho
NGS véi cdp mdi primer] va primer2bét cip bd sung
vé6i barcode adapter va common adapter:

Primer1: (5’-3’)
AATGATACGGCGACCACCGAGATCTACACTCTTTCCCT
ACACGACGCTCTTCCGATCT

Primer2: (5’-3’)
CAAGCAGAAGACGGCATACGAGATCGGTCTCGGCATT
CCTGCTGAACCGCTCTTCCGATCT

San phamPCR c6 kich thudc tir 300-500 bp
duoc thu nhan bang phwong phap cit gel va tinh sach
bang kit QIAquick PCR Purification Kit. Kich thudc
va dg sach cua thu vién DNA sau do dugc danh gia
trén Bioanalyzer 2100 (Agilent Technology). Thu
vién DNA dugc lam gidu va xac dinh trinh ty ca hai
chiéu (pairend)trén hé thénglllumina NextSeq® 500,
theo huéng din cua nha san xuit st dung kit
NextSeq 500/550 High Output v2 kit (300 cycles).

Xir Iy dir liéu GBS, lip rap hé gen tham chiéu tam
thoi va xac dinh SNPs

Dit liéu GBS dugc xir 1y vaphan tich dé phat
hién cac SNPs dua theo phuong phap GBS-SNP-
CROP (GBS SNP-Calling Reference Optional
Pipeline) dugc mo ta boiMelo ef al., (2016). Dir ligu
tho dugc chuyén thanh dinh dangfastqbang cong
cuBCL2FASTQ 2.1.Chét lugng trinh ty dugc danh
gia béng FastQC.Trinh ty adapter dugc loai bo bﬁng
phin mém Trimmomatic software v.0.3.6 (Bolger et
al., 2014).Trinh ty cua ting mau dugce tach ra trén co
s& nhan biét trinh ty barcode sir dung cong cu in-
house script do nhom tic gia tw phat trién.Do hé gen
tom s chwa dugc cong bd trinh tu tham chiéunén
chung t6i da sir dung cac méu lip rap de novodé tao
trinh ty tham chiéu tam thoinhu mé ta boi Melo et
al.,(2016), st dung cac congcu PEAR v.0.96va
USEARCH v.8.0.162(Edgar 2010; Zhang et al.,
2014), v6ido sau bao phu (read depth) > 10 (Melo et
al., 2016). Sau khi ¢ trinh ty tham chiéu, trinh ty
ctia cac mAu tom s dugc so sanh véi trinh tw tham
chiéu bing BWA-MEM v.0.7 (Li et al., 2009a). Dit
lieu SNP dugc truy xuit bang cong cu SAMtools
v.1.2 (Li et al., 2009b). SNP dugc xac dinh khi giong
hang cac contig va su sai khac nucleotide dugc phat
hién trén it nhat bon trinh ty (read). Chi cdc SNPs hai
alleledap Gng muc d6 lap lai (read depth) nhu trén
médi duge xac dinh 1a SNP gia dinh(Kumar, 2014;
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Nguyén Minh Thanh et al., 2015; Melo et al., 2016).
Phuong phap sang loc dé xac dinh dugc bo dir liéu
SNPs ¢6 d6 tin cay cao da dugc mo ta chi tiét trong
cong bd ciia Melo et al., (2016).

Chu giai cac doan trinh tw va xac dinh gen lién
quan
Cong cu BlastX E-value< 1¢) dugc sir dung dé so

sanh cac contig voi co s¢ dir ligu NCBI non-redundant
(Nr-NCBI) nham tim kiém sy tuong dong

Nguyén Thi Minh Thanh et al.

gifra cac contig cAn phan tich v6i cac trinh tur protein
trén Ngan hang co so dit lieu NCBI
(http://www.ncbi.nlm.nih.gov/) (Jung et al., 2011).Két
qua tim kiém dugc truy xuit du6i dang danh sach cac
gen chirc ning vdi cac thong tin vé genID, protein dugc
ma hoa va tén loai twong tmg. Danh sach nay duoc sir
dung dé ra soat tim kiém gen ma hoa protein lién quan
dén tang truong O tom su bang cach dbi chiéu véi 22
loai protein d biét lién quan dén ting truong trong ho
gidp xac (Bang 2) (Jung et al., 2011).

Bang 2. Danh sach 22 loai protein lién quan dén tinh trang téng trwdng & ho giap xac (Jung et al., (2013).

STT Tén protein STT Tén protein

1 5-Hydroxytryptamine receptor (5-HT) 12 Translin-associated factor X (TRAX)

2 Alpha-amylase 13 Candidate growth genes effect on moulting

3 Cathepsin L 14 Actin

4 Cyclophilin (Cyps) 15 Crustacean hyperglycaemic hormone (CHH)

5 Fatty acid-binding protein (FANTSs) 16 Eyestalk factors

6 Fibrillarin 17 Moult inhibiting hormone (MIH)

7 Glyceradehyde-3-phosphate dehydrogenase 18 pandidatg musclfa build-up or degradation genes
(GAPDH) involved in moulting

8 Growth hormone and insulin-like growth factor 19 mzmg:tizzns?:?:sfz %:Iz/lzr'l]'? fareosoic acid O-

9 Myostatin and growth differentiation factor 8/11 20 Heat shock proteins (HSPs)

10 (Ssiglj_lr_ll_)transducer and activator of transcription 21 Myosin heavy chain

1 Secreted protein acidic and rich in cysteine 29 Ubiquitin

(SPARC)

X4c dinh trinh tw aminoacidcia contigvadanh gia
mirc d§ twong dong véi gen ma héa protein quan
tim

Cong cu Expasy (http://web.expasy.org) dugc sir
dung dé xac dinh trinh ty aminoacidtwong tng véi
trinh ty nucleotide cua contig quan tim bang cach
kiém tra toan bo 6 khung doc.Sau khung doc nay tao
ra 6 kiéu trinh ty aminoacid khac nhau dbi véi mdi
contig, tiép tuc sur dung cong
cuUniprot(http://www.uniprot.org)déchon ra kiéu
trinh tyamino acid c6 ty 1& twong ddng cao nhét so
v6i trinh tyamino acid clia protein quan tam.

KET QUA VA THAO LUAN

Gidi trinh tw,két ndi cac doan trinh tw va thiét 1ap
hé gen tham chiéeu tam thoi
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Giai trinh ty hé gen tom st thudc hai nhém tom
tang trudng nhanh va tom ting trudng cham trén hé
thonglllumina NextSeq® 500, chung toi thu dugc
145.836.644 doan trinh ty tho (raw read); trong s6 do
c6 120.438.739 (chiém 83%) doan trinh ty mang
barcode va diém cit cua ApeKI. Sau khi tinh sach
loai bd cac doan adapter, cac doan trinh ty chét
luong thap, chung t6i thu dugce 102.505.713 (70,2%)
doan trinh tw c6 chét lwong tét dé sir dung cho viéc
két ndi contig va thiét 1ap hé gen tham chiéu tam
thoti, voi dung lugng dit liéu 100GB, Tu 102.505.713
doan trinh tu sau khi két ndi thu dwgc 510.076
constig voi sy phan b kich thude cic contig duoc
thé hién ¢ hinh 1. Céc contig c¢6 chidu dai 70 - 150
bp chiém s lugng 16n nhét (211.389), tiép dén 1a cac
contig co chiéu dai 150 - 300 bp va it nhat 1a cac
contig c6 chiéu dai 450 - 547 bp.
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Bang 3. Tom tét két qua x& ly dir liugiai trinh tw.

Chi s6 phan tich Gia tri
Dung lvong d@ liéu (GB) 100
Sb lwong doan trinh tw (read)str dung két ndi contig 102.505.713
Téng sb contig 510.076
Kich thwéc hé gen tham chiéu tam thoi (bp) 76.229.742
2 250000 211389
<
=
£ 200000
&
S 150000 450610
o
5.
5 100000
«O
» 50000 30838
70-150 150-300 300-350 450

Phan bé kich thwéc

Hinh 1. Sv phan bé theo kich thwéc clia cac contig sau két ndi.

Sang loc cac SNP gia dinh

Chtng t6i da phat hién va sang loc duogc téng
cong2.887 SNPs, trong d6 c6 1.799 SNPs chi xuit
hién & nhom tom tdng trudng nhanh, 587 SNPs chi
xudt hién & nhém tém ting truéng cham va 501
SNPs xuit hién ¢ ca hai nhém (Hinh 2).

Fast
1799 587
o Low

Hinh 2. S6 lwvong SNPs & hai nhém tom I&n nhanh va
I&n cham.

Tong s6 SNPs xac dinh dugc trong nghién clru
nay nhiéu honso voi mot sd nghién ctru cta céac
tac gia khac trén cic ddi twong tom nhu nghién
cuu cua Kumar (2014) trén tom st P. monodon
(422 SNPs), nghién ctu cua Du et al., (2010)

tréntom thé chan tréng L. vannamei (1.344 SNPs);
tuy nhién it hon so v&i nghién ctru ctia Nguyén
Minh Thanhet al., (2015) khi nghién ctru trén dbi
tugng ca tra (21.302 SNPs).

Két qua sang loc SNPs trén hé gen cua ca hai
nhom tom st tdng trudng nhanh va tang trudong
cham cho thiy sd lugng SNPs chi xuit hién &
nhém tom ting truéng nhanh (ma khong xudt hién
& nhém tém ting truéng cham) la twong dbi nhidu
(1.799 SNPs). Piéu nay md ra mot huéng phan
tich va khai thac dir liéu rét co y nghia thyuc tién,
d6 1a tim kiém cac chi thi SNPs ¢6 kha ning lién
quan dén tinh trang ting truong & tom st. Vi hé
gen cuia da sb loai thuy san noi chung va tom si
noéi riéng hién nay chua dugc giai ma hoan toan
nén viée xac dinh dugc cac SNPslién két vi cac
gen chirc ndng s& mo ra nhiéu tiém ning tmg dung
d6i voi nganh nudi trong thiy san.Theo Salem et
al., (2012), SNPs giai thich 90% sy khac biét di
truyen gifta céac ca thé va qua trinh trao ddi chéo
trong phan bao giam nhidém rat hiém khi tach roi
chi thi SNPs khoi gen chirc nang khi SNPs duoc
xdc dinh nam trén hodc gan gen chlrc ning
(Nguyén Minh Thanh et al., 2015).
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Chu giai gen chirc niang tir dir liéu giai trinh tw
gen tom su

Tur dir liéu giai trinh ty sau tinh sach va dir liéu
sang loc cac SNPs, chi nhiing doan trinh ty chia
SNPs dugc st dung dé chu gidi nhim tim kiém sy
tuong ddng véi cac trinh ty gen chirc nang duge luu
trit trong GenBank (NCBI). Toan by 2.887 doan
trinh tu chta SNPs ¢ ca hai nhom tom st 16n nhanh
va 16n cham dugc chu giai chirc ning bang cong cu
BlastX (nr-NCBI).

Két qua c6 510 (17,67%) contig chira SNPs ¢6
trinh ty nucleotide twong ddng véi cac trinh ty trén
co so dir liéu nr-NCBI (v6i tham s6 E-value 1¢©);
trong d6 c6 287 (56,27 %) trinh ty contig chira SNPs
thugc nhom tom su 16n nhanh, 126 (24,71 %) trinh
ty contig chira SNPs thudc nhom tom st 16n cham va
97 (19,02 %) trinh ty contig chira SNPs thudc ca hai
nhom (Hinh 3).

Tir két qua BlastX, chiing t6i thu dugc danh sach
chu giai gdbm céc protein da biét chirc nang hodc cac

Hinh 3. S& lvgng contig dwoc chi gidi chirc nang
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protein dy doan (predicted proteins) cung véi tén
loai twong tmg. Véi muc tiéu nghién ctru 13 tim kiém
va xac dinh sy lién két gilra cdc gen ma hoda cac
protein c6 lién quan dén tinh trang ting truéng & tom
st v6i cac SNPs da sang loc duoc, ching t6i da dbi
chiéu 1dn lugt 22 protein lién quan dén tinh trang
tang truong trong ho giap xac (Jung et al., 2013) vai
chc protein da chu giai dwoc dé ra soat va tim ra loai
protein twong Gng vai trinh tu contig chira SNPs cua
hai nhom tém st nghién ctru. Chung t6i da xac dinh
dugc hai contig (contig 83953 dai 98 bp va contig
260347 dai 80 bp) ctia nhom tom su 1on nhanh co
trinh ty amino acid twong tng twong dong véi trinh
ty amino acid ctia protein Myosin Heavy Chain
(MHC). Trong d6, contig 83953 tuong ddng vdi
MHC type a (MHCa) va contig 260347 tuong dong
v6i MHC type 1 (MHC1). Trong nghién nay, ching
t6i khong tim thdy contig ndo ctia nhom tém su 1on
cham co su twong dong véi 22 protein lién quan dén
tinh trang tdng truong trong ho giap xac da dugc
cong bd boi Jung et al., (2013).

Bang 5. K&t qua chu giai cac gen lién quan tinh trang tang trwdng & tdm su.

Contig dworc chu gidi  Gen bank ID

Proteintwong trng

Loai twong trng Trinh tw nucleotide
(d6i véi contig83953 la
trinh tw bo sung)

Contig83953
(98 bp)

gi[343183153|dbj|BA

K61429.1] type a

Myosin heavy chain

CAAGGTCGTCGATCT
TCAGCTTCCATTCAG
AGATGATCTTATCGA
AGTTCTTCTGTTTCT
TCTCAGCGGAGTTG
GCCAGAGTCTGTGC
ACGTTCAGCA

Marsupenaeus
Japonicus

Contig260347
(80 bp)

gi|410509306|dbj|BA

M65719.1| type 1

Myosin heavy chain

CTCGTCTCGAGGAA
GCCGAAATGCAGAT
TGAGTCTCTCAATGT
TAAGAACTTGCATTT
GGAGAAGACCAAGA
TGCGTGCG

Penaeus monodon
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Theo két qua chu giai, gen md héa protein
MHCa (gi|343183153|dbj|BAK61429.1|) xut hién &
loai tom Marsupenaeus japonicus va gen ma hoa
protein  MHC1 (gi|410509306|dbjjBAM65719.1|)
xuét hién ¢ tém su P. monodon. Hai gen nay dong
vai tro quan trong trong qua trinh hinh thanh phtrc hé
co. Ching lién két vdi actin tao nén bé co day va
gitip thiy phan ATP. Ngoai ra d6i voi sy tich lity cac
khéi co ¢ gip xac, mirc d6 biéu hién cua cac gen
myosin c6 thé coi nhu chi thi phan tir cho tiém ning
tang trudng cua ca thé (Jung et al., 2011; Jung et al.,
2013). Trinh tu nucleotide cuia contig 83953 va
contig 260347 dugc trinh bay & bang 5.

Xac dinh chi thi SNPs vatwong quan giita cac
contig chira SNPs véi gen MHC

Phéi hop cac két qua sang loc SNPs va két qua
cht gidi protein lién quan dén tinh trang ting trudng
& tom su (chi cac contig chirta SNPs duoc chon dé

chu giai gen chirc nang, sau d6 so sanh trinh ty cua
contig chra SNPs véi trinh ty cia gen chirc ning
trong ung dé xac dinh loai nucleotide thay thé),
chung t6i dd xac dinh dugc vi tri SNP trén
contig83953 va contig260347 nhu sauw:SNP T
> C(Bang5) tai vi tri nucleotide thir 20 trén mach bd
sung vdi contig83953, tirc 1a SNP A > G trén mach
gbc contig83953 va SNP G >A(Bang5) tai vi tri
nucleotide thtr 19 trén contig260347.Ky phap HGVS
clia hai SNP trén ddy dugc thé hién ¢ bang 6.

Dé xac dinh tuong quan giita cac contig 83953
va contig 260347 chira SNP vdi gen ma hoa protein
MHC lién quan dén tang truong & tom s, ching toi
dd tién hanh dich m3 céc trinh tu nucleotide cua
contig 83953 va contig 260347 thanh cic chudi
amino acid twong ung, sau do so sanh véi trinh tu
amino acid ctia gen ma hoa protein MHC. Két qua
dich mé duogc trinh bay ¢ bang 7.

Bang 6. Két qua xac dinh SNP trén contig83953 va contig260347.

Tén Contig :(u),’/o;:‘l;éz:lgGVS cua SNP mjat;l:zgde L\l#i(éljotide tham Ghi chi
Contig83953 Contig83953:9.20T>C C T Trinh tw bd sung
G A Trinh ty mach géc
Contig260347 Contig260347:9.19G>A A G Mach géc
Bang 7. Trinh tw acid amin twong (rng cta contig83953 va contig260347.
Tén contig Trinl': tw aminoacid twong (ng Téng s6 aminoacid cta chudi
(http://web.expasy.org)
Contig83953 AERAQTLANSAEKKQKNFDKIISEWKLKIDDL 32
Contig260347 RLEEAEMETQIESLNVKNLHLEKTKMETRA 30

Pé kiém tra su chinh xac cta cac trinh tu
aminoacid, chung t6i da tién hanh Blast (Basic Local
Alignment Search Tool) bing céng cu Uniprot
(http://www.uniprot.org) v&i ca hai loai dir liéu dau
vao la trinh tu aminoacid va trinh tu nucleotide cua

contig83953 va contig260347. Két qua thu dugc tir
hai loai dit liéu ddu vao hoan toan trung khép nhau
vé ty 1& tuong dong giita chudi aminoacid cua
contig83953 va contig260347 so véi protein MHC &
cac loai khac nhau (Bang 8 va Bang 9).

Bang 8. Cac ty 1& twong ddng cao nhét (top 5) gitra contig83953 vé&i protein MHC (http://www.uniprot.org).

STT GenBankID Protein MHC (loai twong ing) ;Z.i: t(f;o")’"g xg:ipar’:ti:i‘r"aﬂﬂc
1 F8WRO03 Myosin heavy chain typea (Penaeus japonicus) 90,6 1431-1462

2 K4Q111 Myosin heavy chain type 1(Litopenaeus vannamei) 87,5 1431-1462

3 K4Q4N8 Myosin heavy chain type 1(Penaeus monodon) 87,5 1432-1463

4 Q6XGZ8 Slow muscle myosin S1 heavy chain (Homarus americanus) 83,9 30-60

5 BOW188 Myosin heavy chain (Culex quinquefasciatus) 80,6 1399-1429
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Bang 9. Cac ty 1& twong ddng cao nhét (top 5) gira contig260347 véi protein MHC (http://www.uniprot.org).

STT  GeneBankID Protein MHC(loai tong tbng) gz;‘; t(f;o")’"g :)’i;:;ainmmgcid"é"
1 K4Q4N8 Myosin heavy chain type 1 (Penaeus monodon) 96,2 1396-1425
2 F8WRO03 Myosin heavy chain type a (Penaeus japonicus) 96,2 1395-1420
3 K4Q111 Myosin heavy chain type 1 (Litopenaeus vannamei) 96,2 1395-1420
4 K4Q2Y1 Myosin heavy chain type 2 (Penaeus monodon) 76,0 1396-1418
5 K4Q2S1 Myosin heavy chain type 2 (Litopenaeus vannamei) 76,0 1396-1418

Két qua & bang 8 cho thy: trinh ty aminoacid
tuong tng cua contig83953 dat ty 1& twong ddng cao
nhit (90,6%) v&i trinh tyamino acid cia protein
MHCa & loai tom P. japonicus, ty 1¢ tuong dong véi
MHC!1 ¢ hai loai tom khac 1aP. monodon va L.
vannamei ciing tuong ddi cao (déu dat 87,5%).Trong
khi d6, két qua ¢ bang 9 cho thay: trinh twamino acid
tuong Ung cua contig260347 dat ty 1é twong dong
cao nhat (96,2%) véi trinh tyamino acid cia protein
MHC ¢ ca ba loai tomP. monodon, P.japonicus va L.
vannamei.

Nhur vay, vai viée st dung hé gen tham chiéu tam
thoi cua tom st P. monodon dugc thiét lapde novodé
sang loc SNPs, nghién ctru ctia chiing t6i dd xac dinh
dugc hai SNPs gia dinh & nhom tom st 16n nhanh.

Hién nay chi c6 vai cong bd v& mdi twong quan
c6 y nghia gitta SNPs vdi cac tinh trang c6 gia tri
kinh t& & d6i tuong thily san. D6 1a SNPs xuat hién &
gen amylase c6 lién quan dén téc do ting truong cua
hau Crassostrea gigas (Prudence et al., 2006), SNPs
xudt hién & gen parvalbumin anh huong dén ting
truong cua ca chém Lates calcarifer (Xu et al.,
2006). Nhom nghién ctru Zeng et al., (2008) da cong
b6 SNPs & gen Hsp70 c6 lién quan dén kha ning
khang bénh cia tom thé chan tring L. vannamei.
Nghién ciru ciia Nguyén Minh Thanh et al.,(2011) da
sang loc dugc SNPs xuit hién ¢ cac doan khong ma
hoa cua gen CHH.Viéc ung dung SNPs trong cac
chwong trinh chon gidng con kha méi mé.Pa s6 cac
nghién ctru sang loc chi thi SNPs dugc thyc hién dbi
véi hé phién ma (transcriptome) (Jung et al.,2011;
Gao et al., 2012 Nguyén Minh Thanh et al.,
2015)...Mot s6 nghién ctru sir dung SNP dé sang loc
cac gen tiém nang lién quan dén tinh trang tang
truong & mot sd dbi twong thuy san nhu & ca hodi
Salvelinus alpinus (Taoand Boulding, 2003), tom thé
chan tring L. vannamesi va tom st P. monodon
(Glenn et al., 2005)...

Két qua nghién ctru cta chung toi 1a phat hién
dau tiénve chi thi SNPs lién quan dén gen MHC &
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tom s Viét Nam. Tuy nhién, dé c6 thé khing dinh
duoc hai SNPs gia dinh nay c6 phai 1a SNPs thuc
su hay khong thi cin phai tién hanh thém cac
nghién ciru sau hon nitavé lai gidng va di truyén sb
lwong dé kiém tra sy di truyén cta cac SNPs, dong
thoi can sang loc SNPs trén quan dan 16n hon. Viée
khéng dinh sy ton tai cia cac SNPs nay s& chinh
xac hon néu c6 hé gen tham chiéu da duoc giai ma
cua tdom su P. monodon trén GenBank. Viéc phat
hién dwgc SNPs lién két voi gen lién quan dén tinh
trang ting truong c6 y nghia quan trong va thiét
thuc ddi voi nghién ciru va thyuc tién chon gidng
dya trén chi thi phan tir (MAS) nhim lam ting higu
qua chon gidng.

KET LUAN

Ky thuat GBS v6i cong ngh¢ giai trinh ty cua
Ilumina str dung thiét biNextSeq500 va cac cong
cu tin sinhdd cho phépthiét lapde novo hé gen tham
chiéu tam thoicua tom s P. monodon c6 kich thudce
76.229.742 bp. Bo dir liéu SNPs ¢ tom st da dugce
sang loc voi tong cong 2.887 SNPs, trong do co
1.799 SNPs chi xudt hién & nhém tom si lén
nhanh, 587 SNPs chi xut hién ¢ nhém tom st lon
cham va 501 SNPs xuit hién ¢ ca hai nhém. C6 510
trinh tu contig dugc chu giai thanh céng bao gém
287 contig ¢ nhom tom sulén nhanh va 126 contig
0 nhom tom stlén cham. Péc biét ching t6i da xac
dinh dugc hai contig chira SNPsc6 su tuong dong
cao voOi gen md hoda protein myosin heavy chain
(MHC) lién quan dén tinh trang ting truong ¢ ho
gidp xéac, trong d6 contig83953 tuong dong voi
MHCa va contig260347 tuong dong véi MHCI.
Hai SNPs da dugc xac dinh 1a contig
83953:2.20T>C va contig260347:2.19G>Abay la
nhirng két qua budc dau co y nghia thiét thuc va co
tlem ning tng dung thuc tién ddi véi cong tacchon
glong tom su Viét Nam noi riéng va cac loai thuy
san noi chung dya trén chi thi phan tir (MAS) nhim
lam tang hiéu quéa chon gidng.
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Loi cam on: Cong trinh nay dwoc thuc hién voi su
tai tro kinh phi ciua Bé Khoa hoc va Cong nghé
thong qua nhiém vu “Ldp bdn do gen tom su
(Penaeus monodon)”.
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APPLICATION OF GENOTYPING BY SEQUENCING (GBS) FOR SCREENING SINGLE
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SUMMARY

Nowadays, the black tiger shrimp (Penaeus monodon) farming in Vietnam still have to face a lot of
problems, especially in the Country’s Shrimp Broodstock Production. To overcome these problems, we need a
strategy for development of domesticated stocks of P. monodon and rational breeding programs for improved
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growth and disease resistance. Marker-assisted selection is a procedure that has been developed to avoid these
problems associated with phenotypic selection, replacing the selection of the phenotype by selection using
markers linked with quantitative trait loci (QTL). Application of next generation sequencing (NGS) associated
with QTL to discover important molecular markers has been applied in many laboratories. In this study, we
used genome typing by sequencing (GBS) with NGS for screening the SNPs related with growth trait to create
a database for father study on the black tiger shrimp fast growth selection. Based on the putative genome
sequences created by de novo assembly, 2887 SNPs have been screened, among them, 1799 SNPs appeared
only in the fast growth population. Among the 287 annotated contigs, the two contigs were homologous with
myosin heavy chain (MHC) associated with growth trait in crustacean species, contig83953 andcontig260347
were homologous with MHCa and MHCI, respectively. The two SNPs Contig83953:2.20T>C and
Contig260347:2.19G>A were indicated. We hope that, these results will contribute to the black tiger shrimp
genome database for further study to exploit the molecular markers for black tiger shrimp breeding and
selections.

Keywords: GBS, Penaeus monodon, single nucleotide polymorphisms (SNPs), growth trait, Next generation
sequencing (NGS)
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