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TOM TAT

Ca chim vay vang vay ngén (7. anak) 1a dbi tuong nudi hai san méi ndi & chau A, tuy nhién cac
nguon dir liéu h¢ gen phuc vu cho cong tac chon glong van con han ché. Nghién ctru nay danh gia
tiém nang cua phuong phap chon giong hé gen d6i v6i cac tinh trang lién quan dén ting truong &
ca chim vy vang vy ngin bang cach sir dung cac chi thi da hinh nucleotide don (SNP). Nghién
ctru duge thue hién trén 300 ca chim vay vang vay ngan bang viéc thu thap cac sb liéu kiéu hinh
gdm chiéu dai tong thé, chiéu dai than va chiéu dai dau. Mau véy c4 duogc thu thap cho timg cé thé,
lién két voi dir lidu kiéu hinh, sau d¢ tach chiét ADN va giai trinh tu gen. 11.356 chi thi SNP dugc
su dung dé wdc tinh céac thong sb di truyen béang _phuong phap dy doan tuyen tinh hé gen (GBLUP).
Két qua phén tich kiéu hinh cho thdy, gia tri bién thién giira cac ca thé tir 7,93 - 11,28%. Hé s di
truyen hé gen cho cac tinh trang nghién ciru c6 gia tri twong dbi cao (0,60 - 0,70). Tuong quan di
truyén tich cuc va cao gitra cac tinh trang sinh truéng (0,85 - 0,92), cho thdy cac ddc diém hinh thai
nay c6 mbi lién hé di truyén chit ché va c6 thé duoc kiém soét boi cac vung hé gen chung. Két qua
nay chi ra rang, viéc chon loc mét tinh trang tang truéng c6 thé dan dén su cai thién dong thoi o
cac tinh trang lién quan khac. Nhin chung, nghién ctru nay cho thay, thong tin h¢ gen thu duge tur
cac chi thi SNPs cung cp nhiing hleu biét quan trong ve cau tric di truyén ctia cac tinh trang tang
truong ¢ ca chim vay vang vy ngin, dong thoi khang dinh tiém nang (mg dung chon giéng h¢ gen

nham thiic day cai thién di truyén trong cac chuong trinh chon giéng ca chim Vay vang vay ngan.

Tir khoa: Chi thi phéin tir SNP, tinh trang tang truéng, cd chim vdy vang vay ngan.

1. DAT VAN BE

Ca chim vay vang vdy ngan (Trachinotus
anak) 1a mot loai ca bién c6 gid tri kinh t& quan
trong & chau A, dic biét tai Viét Nam,
Ph111pp1nes Trung Qudc va Indonesia, noi hoat
dong nudi trong thuy san dd phat trién nhanh
chong trong nhitng nim gin day [1]. Loai nay
dugc xem 1a mot trong nhimg ddi twong tiém
ning cho nudi thwong pham & khu vuc chau A.
Tuy nhién, hién nay c4 chim vdy vang vay ngan
dang dugc nudi tai nude ta thudng duoc goi bang
ba tén khoa hoc khac nhau (7. ovatus, T. anak va
T. falcatus). Do do, da thyc hién nghién ctru xac
dinh tén khoa hoc cua loai ca chim vay vang vay
ngan di duoc thuc hién bang gene ty thé COI va
khéng dinh duogc loai dugc nudi tai Viét Nam co
tén khoa hoc 1a 7. anak [2]. Hién nay, cac phuong
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thirc nudi chu yéu ddi véi T. anak bao gdm nuodi
10ng va nudi ao. San lwong cua loai nay di ting
nhanh nh¢ viéc ap dung rong rdi mo hinh nuoi
16ng bién quy mé 16n. Tuy nhién, sy phat trién
nhanh chong cia nghé nudi 7. anak trong khi
thiéu cac bién phap quan Iy hiéu qua da dan den
mot sb thach thic, bao gdm thiéu ngudn ca giéng
chat luong cao, bung phat dich bénh va suy giam
toc do tang truong. Do do, viéc xem xet cac yeu
t6 di truyén trong quan ly dan ca b me, cung voi
viéc ap dung cac phuong phap lira chon ca bd me
chét luong tot & giai doan sém, 1a can thiét nham
dam bao sy phét trién nhanh va bén vimg cua
nghé nudi. Cac tinh trang lién quan dén ting
truong duoc xem la nhiing yéu to quan trong anh
huong truc tiép dén hiéu qua kinh t& trong nudi
trong thily san. Trong d6, cac dic diém hinh théi
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nhu chiéu dai téng thé, chiéu dai than va chiéu
dai dau dugc coi la nhitng chi tiéu quan trong
trong cac chuong trinh chon giéng nham cai thién
kha nang tang trudng cua loai.

Chon giéng hé gen la mot chién luge hiéu
qua dé du doan biéu hién kiéu hinh cta cac ca thé
dua trén cac chi thi phan tor mét dg cao trén toan
bd h¢ gen [3]. So vdi phuong phap chon gidng
truyén thong dwa trén pha hé, cach tiép can nay
cho phép khai thac hiéu qua hon bién di di truyén
trong cing mot gia dinh, dong thoi da duoc
chung minh 1a gitp néng cao d9 chinh xac du
doan va thac day tién bo di truyén trong cic
chuong trinh chon gidng [4]. Trong cac chwong
trinh chon gidéng c4, chon gidng hé gen ngay cang
dugc ap dung rong rai, dic biét trong cai thién
cac tinh trang tang truong va kha nang khang
bénh. Tuy nhién, méac du da duoc trién khai rong
rdi trong nganh chén nudi, viéc ing dung phuong
phdp nay trong nu6i trong thiy san van con tuong
d6i han ché. Mot trong nhiing nguyén nhan chinh
14 chi phi cao lién quan dén giai trinh ty toan bo
hé gen va cac SNP-chip thuong mai, dic biét dbi
v6i cac loai chura ¢6 hé gen diy du. Phuong phap
giai trinh tg doan gen (Genotyping-by-
Sequencing - GBS) d3 ndi 1én nhu mot giai phap
thay thé tiét kiém chi phi hon so véi cac SNP-
chip. Trong sb cac phuong phéap giai trinh tu gen,
cong nghé DArTseq™ két hop k¥ thuat giam do
phtrc tap ctia hé gen truyén thong cua DArT voi
cong nghé giai trinh ty thé hé mai [5]. Phuong
phap nay c6 thé dugc diéu chinh phu hop voi
ting loai thong qua viéc lya chon enzyme cat han
ché va cac ving hé gen thich hop, cho phép tao ra
) luong 16n cac chi thi trén toan hé gen vdi chi
phi tuong d6i thap. Tuy thudc vao mat do chi thi,
chi phi giai trinh ty gen cho m&i miu co thé chi
khoang 20 - 35 USD. Do 40, viéc danh gia sy can
bang giita chi phi giai trinh ty gen va do chinh
xéac du doan hé gen 1a rat can thiét nham thuc day
ung dung thuc tién ctia chon gidng hé gen trong
cac loai nudi trong thay san nhu ca chim vay
vang vdy ngan. Ngoadi ra, tiém ning cia cong
nghé DArTseq™ trong viéc udc tinh do chinh
xac dy doan hé gen & ca chim vay vang vy ngin
hién van chua dugc nghién ciru. Dic biét, day 1a
nghién ciru bao céo hé sé di truyén hé gen, chinh
xac du doan hé gen cua dbi tuong ca chim vay
vang vay ngan (7. anak).

Muc ti€u chinh cua nghien ciru nay la danh
gi4 tiém ning cia chon gidng h¢ gen trong viée
cai thién cac tinh trang kinh té quan trong gdém
chiéu dai tong thé, chiéu dai dau va chiéu dai than
& ca chim vay vang vdy ngin. Cac chi thi SNP
trén toan hé gen dugc tao ra bing cong nghé
DArTseq™ tir mot quan thé ca chim vay vang
vy ngan thuong mai va cac chi thi nay duogc st
dung dé udc tinh cac théng sb di truyén, twong
quan di truyén hé gen va mirc d6 chinh xé4c cua
du doan h¢ gen.

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét ké thi nghiém

Cé chim vay vang vay ngan (7. anak) duoc
st dung trong nghién ciru nay dwoc thu tor mot
trai nudi 1ong bién tai tinh Quang Ninh, Viét
Nam. Ca ban dz‘iu dugc wong trong cac bé xi
mang tai trai giéng cho dén khi dat giai doan c4
giong (khoang 60 ngay tu01) sau d6 dugc chuyén
sang nudi trong cac long bién ngoai khoi cho giai
doan nuéi thwong pham. Tit ca cac 10ng nudi
duogc dat tai vung nudc ven blen c6 do sau tu 7 -
8 m va c6 kich thuéc 16ng giéng nhau (3 m x 3 m
x 4 m). Piéu kién nudi dugc tidu chuan hoa giita
cac l(‘”)ng, bao gém: Loai thuc dn, ché do cho an,
mat do tha nudi (500 ca thé/Idng) va cac théng sb
moi truong (46 man 28,0 - 31,0%o; nhiét do 22 -
30°C). Tir quan thé ban dau khoang 2.000 c4 thé,
500 c4 giéng khoe manh, c6 kich thudc twong ddi
déng déu va khong c6 diu hiéu bénh ly dugc lya
chon dé nudi 16n phuc vu thi nghiém. Nhom ca
nay dugc chuyén sang mot 10ng riéng nham dam
bao diéu kién nudi déng nhat. Qua trinh lwa chon
nham loai bo cac ca thé bt thuong va tao ra mot
quan thé twong dbi dong nhit cho cac phan tich
tiép theo. Ca dugc cho an thirc an thuwong mai
chira 35% protein thd va dugc cung cap suc khi
lién tyc trong sudt chu ky nudi. Tat ca cac ca thé
dugc duy tri trong diéu kién nay cho den khi tién
hanh thu mau & thoi diém 300 ngay tudi.

Mau vay cd dugc thu thdp tir 300 ca thé ca
chim vy vang viy ngédn dai dién cho hai nhom
kich thudc khac nhau vé khéi luong thu hoach
trung binh cta quéan thé va duoc thu tir quan dan
g6m 500 ca thé ca chim vay vang. Cu thé, 150 ca
thé kich thude 16n duge chon ngau nhién tir nhém
30% ca thé c6 kich thudc 16n nhét cta quan thé,
trong khi 150 ca thé kich thudc nhé duge 1dy mau
tir nhém 30% ca thé nho nhét. TAt ca cac c4 thé
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déu co cung do tudi, c6 ngudn gde tir mot quan
dan, cung diéu kién 16ng nudi va ché do6 chiam
s6c. Khi thu mau mo, cac dir liéu kiéu hinh cua
ting c4 thé duoc ghi nhan twong tng, bao gom:
Chiéu dai tong thé, chiéu dai dau, chiéu dai than.
Tuy nhién, do han ché vé ngudn luc nén nghién
ctru khong thé giai trinh ty toan bd 500 ca thé ca
chim vy vang vay ngan, c6 thé dan t6i sai s6 nho
nhung da tdi wu mo hinh héa chon loc dé giam
thiéu sai s§ co thé tao ra trong qué trinh thu mau.
Miu vdy c4 dugc bao quan trong dung dich
ethanol 80% va luu trit & nhiét do -20°C cho dén
khi tién hanh tach chiét ADN.

2.2. Tinh trang nghién ciru va thu thip sb
lidu kiéu hinh

Chiéu dai tong thé dugc ghi nhan véi do
chinh x4c dén 0,01 cm, do tir chop miéng dén
cudi vay dudi. Ngoai ra, chiéu dai dau duoc do tir
chop miéng dén mép sau cua nap mang, trong khi
chiéu dai than dugc xac dinh bang hi¢u so gitra
chiéu dai tong thé va chiéu dai dau.

2.3. Tach chiét ADN, xiy dung thw vi¢n
ADN va giai trinh ty gen

ADN hé gen dugc tach chiét tir khoang 30
mg mo vay ca bang bo kit phan giai ADN mé va
méu (QIAGEN, Dtrc) theo hudng dan ctia nha san
xudt. Viéc phat hién va giai trinh tu gen SNP
dugc thyc hién theo phuong phap mé ta boi
Kilian va cs (2012) [5]. Tom tat quy trinh nhu
sau: ADN h¢ gen dugc cit va gan adaptor bang
hé enzyme cat giéi han PstI-Sphl. Khac voi
phuong phap ban dau chi st dung mét adaptor
tuong thich, quy trinh nay st dung hai adaptor
dic higu cho hai du cat ctia enzyme Pstl va Sphl.
Adaptor tuong thich v6i Pstl bao gom Trinh ty
gédn véi flow-cell cua Illumina, vi tri gdn moi giai
trinh ty va viung barcode “staggered” co do dai
blen d6i [6], trong khi adaptor con lai chira vi tri
gin flow-cell cung v6i dau cat twong thich voi
Sphl. Cac doan ADN thu dugc sau d6 duogc
khuéch dai bang PCR vdi cac didu kién chu ky
nhu sau: Bién tinh ban dau ¢ 94°C trong 1 phut;
tiép theo 1a 30 chu ky gébm 94°C trong 20 gidy,
58°C trong 30 gidy va 72°C trong 45 gidy; va
budc kéo dai cudi cing & 72°C trong 7 phiit. Cac
thu vién ADN sau khi khuéch dai duoc xir 1y trén
hé théng Illumina c-Bot dé thuc hién khuéch dai
cau (bridge amplification) va sau d6 dugc giai

trinh ty vi chiéu dai 77 bp bang nén tang Ilumina
HiSeq 2500. Céc trinh tv doc cd barcode khong
chinh xac duoc loai bo dua trén cac tiéu chi loc
nghiém ngat. Trung binh khoang 2,5 tri€u trinh tu
doc chit luong cao cho mi mau duoc giit lai dé phat
hién marker. Dé giam thiéu sy du thira trinh tu, cac
doan doc giéng hét nhau dugc gop lai thanh cac t¢p
“fastqcoll” va tiép tuc duoc xtr Iy bang cac thuat toan
cia DAIT PL nham hiéu chinh cic base c6 chét
lugng thap. B dit lidu sau khi xir Iy dugc phan tich
bang pipeline DArTsoft14 d xac dinh cac marker
SNP va SilicoDArT. Viéc xac dinh SNP duoc thuc
hién bing cach phin cum tit ca cac tag trén cac thu
vién bang thuat toan C++ ciia DArT voi ngudng
khoang cach t6i da 1a ba. Chat lugng marker dugc
danh gia thong qua cac bd loc can bang alen va kiém
dinh phan ly Mendel trén khoang 1.000 phép lai
kiém sot, tir d6 x4ac dinh diém nhat quan va gitr lai
cac locus c6 do tin cay cao va sai s6 thip. D9 tin cay
cta cac SNP duogc cung cd thém nhd do sau giai
trinh ty vuot qua 30 1an doc cho mdi marker.

2.4. D chinh xac du doan hé gen

Trong nghién clru nay, ba phuong phap du
do4n hé gen d3 dugc st dung, bao gdm BayesA
[7], BayesCn [8] va GBLUP [9]. Trong phuong
phap GBLUP, phuong sai cua anh hudng mdi
SNP duoc gia dinh 13 bang nhau trong phan b hé
gen [7, 9]. Phuong phép BayesA gia dinh rang
anh huong ciia cac marker tudn theo phan b t,
trong khi BayesCr gia dinh rang chi mot ty 1¢ nho
cac SNP c6 anh huong khac khong [7]. Téng
cong 11.356 marker SNP c6 tan sb alen nho
(minor allele frequency) > 0,05 dugc st dung cho
phan tich 300 ca thé ca chim vay vang vdy ngan.
Mo hinh 1 duge st dung cho danh gia GBLUP
duoc viét nhu sau:

y=Xb + Za + e (Mo hinh 1)

Trong d6: y 1a vector cac gia tri kiéu hinh;
b 1a vector cac hiéu tng c¢d dinh (gidi tinh); a
1a vector cac hiéu tng di truyén ngau nhién; e
1a vector sai s6 du; va X va Z 1a cac ma trin
thiét ké twong ung cho cac hiéu ung cd dinh
va hiéu Gmg ngiu nhién. Gia dinh phan b cia
cdc hiéu tng ngiu nhién 13 phan bé chuan da

bién véi trung binh biang 0 va var [:] [:] =

S

, trong d6 © % la phuong
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sai di truyén cong gop va %% la the phuong sai
ki€u hinh va dugc xac dinh 1a tong cua phuong
sai kiéu gen va phuong sai méi truong (%=)%%);
G la ma tran duoc x84y dung nhu sau:

AA' AA'

— - G= -
\"‘»v.'_. \""..'_, 7 \
2, 220;(1-by) 2. 2201159 trong d6 A 1a

ma tran marker da dugc chuén hoa (centered marker

matrix), tong & mau s6 dugc tinh trén tat ca cac locus

iti, va b:bi 1a thn sb alen tai locus iii. M hinh 2
duogc ap dung cho cac phuong phap Bayesian. Mo
hinh thong ké dwoc biéu dién nhu sau:

y=Xb + X Ag;+ e (M6 hinh 2)

Trong d6: y 1a vector kiéu hinh; Xb 14 thanh
phén yéu to cé dinh, véi b 1a vector cac hi¢u tng
¢6 dinh bao gom thé h¢ va gidi tinh; X AugJ la gia
tri gidng hé gen wdc tinh (gEBV) cua ca thé i,
trong d6 A 1a ma trén marker va g 1a hi€u Gmg cta
céc marker. TAt ca cac hiéu ng marker, phuong
sai kiéu hinh, phuong sai sai sd va cac gia tri
gEBV dugc udc tinh bang cac phwong phap
BayesA va BayesCrm thong qua goi phin mém
BGLR trong R [10]. Chudi ldy miu MCMC
Gibbs dugc chay vai 15.000 vong lap, trong do
3.000 vong lip dau tién duoc loai b lam giai
doan burn-in. Pbi véi phuong phap GBLUP, tt
ci cac thanh phan phuong sai va gia tri gEBV
dugc phan tich bang phan mém ASReml phién
ban 4.2 [11].

2.5. Phuong phap kiém dinh chéo (Cross
validation)

Phuong phap kiém dinh chéo 5 lan (five-fold
cross-validation) duoc st dung dé danh gia do
chinh xac du doan (tdp huén luyén 80% va tap
kiém dinh 20%). Kiéu hinh cta quan the kiém
dinh duoc an di va duoc du doan tir quin thé
huin luyén. D6 chinh xac du doan dugc tinh bang
hé s0 tuong quan gitra gid tri glong udc tinh
(EBVs) cuia tap kiém dinh va kiéu hinh thyc té,
sau do chia cho cdn bac hai cua hé sb di truyén
udc tinh cua toan bo qu?ln thé. Gia tri 46 chinh
xac du doan trung binh thu duoc tir cac tap khac
nhau dugc tinh toan va so sanh gitra phuong phap
dua trén pha hé va phuong phéap hé gen.

2.6. Udc tinh thong sb di truyén h¢ gen

Céc thong s6 di truyén duoc udc tinh bang
phuong phap du doan tuyén tinh khong sai 1éch
tbt nhat dya trén hé gen (GBLUP). Cac md hinh
tuyén tinh don bién duoc st dung dé udc tinh cac

thanh phan phuong sai va hé sé di truyén cua cac
tinh trang. Tong cong 11.356 SNP da duoc sur
dung dé woc tinh cac thong sd di truyen trong
quan dan ca chim vay vang vay ngan theo md
hinh 1.

Tuong quan di truyén gitta cac tinh trang dua
trén thong tin marker SNP duogc wdc tinh bang
cac mo hinh hai bién (bivariate models). Cac mo
hinh hai bién nay 13 sy mé rong cta cic mo hinh
don bién nhu dugc mo ta bai Mrode (2014) [12].
Céc hiéu {mg c6 dinh va hiéu (mg ngu nhién
trong mo hinh hai bién giéng nhu trong cic md
hinh don bién. Tét ca cac phan tich dugc thyc
hién bang cac goi phan mém trong chuong trinh
R, bao gém: Sommer, BGLR, AGHmatrix va
MCMCglmm.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh trang kiéu hinh

Théong ké mé ta dbi voi cac tinh trang ting
truong dugc do trong quan dan ldy miu c4 chim
viy vang vay ngan dugc trinh bay trong bang 1.
Su bién thién kiéu hinh dang ké da duoc ghi nhan
gifra cac ca thé, cho théy su tOn tai cia muc do
bién di 16n c6 thé duogc khai thac trong cac
chuong trinh chon giéng. Gié tri trung binh cua
chiéu dai téng thé 1a 34,58 cm, v&i d6 1éch chuan
3,19 cm, dao dong tir 21,00 - 40,90 cm. Chiéu dai
than c6 gia tri trung binh 21,35 ¢cm (SD = 2,41
cm), trong khi chiéu dai dau c6 gia tri trung binh
6,79 cm véi do léch chuan 0,54 cm. HE sb bién
thién (CV) phan 4nh mirc d6 phan tan tuong ddi
clia timg tinh trang. Trong sd céc tinh trang duoc
nghién ctru, chidu dai than thé hién muc bién
thién cao nhat (CV = 11,28%), tiép theo 1a chiéu
dai tong thé (9,21%), trong khi chiéu dai dau co
mirc bién thién thap nhét (7,93%). Nhimg két qua
niy cho thiy, chiéu dai than c6 thé phan img
manh hon véi chon lgc so véi cac tinh trang hinh
thai khéc do c6 mirc bién thién kiéu hinh cao hon.

Su bién thién kiéu hinh la mot diéu kién tién
quyét quan trong cho cai thién di truyén trong cac
chuong trinh chon gidng thuy san, vi n6 phan anh
tac dong tong hop cua cac yéu t6 di truyén va moi
truong 1€n sy biéu hién cua tinh trang. Muc do
bién thién kiéu hinh tuong ty & cac tinh trang
hinh thai ciing d4 dugc ghi nhan & nhiéu loai thiy
san khéac, cho thdy cac tinh trang lién quan dén
tang truong thuong coé mirc bién thién tir trung
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binh dén cao trong cac quan thé nuéi [3, 4, 13].
Su bién thién nay tao co hoi thuén 1oi cho viéc ap
dung cac chuong trinh chon gidng nham cai thién
cic tinh trang c6 ¥ nghia kinh té. Nhin chung,
mirc d6 bién thién kiéu hinh quan sat duoc trong

quan thé c4 chim vay vang vay ngan cho thay
quan thé nay c6 di mirc do da dang dé hd trg cac
phan tich hé gen va cac chién lugc chon gidng
nhiam cai thién kha ning ting truong.

Béang 1. Thong ké mé ta cia so li€u ki€u hinh doi vo6i cac tinh trang trong quan thé ca chim vay
vang vay ngan

, Pon | S& | Trung | Polsch | G | Gl | e g4t thien
Tinh trang . x X 2 nho 16n
vi mau binh chuan P X (%)
nhat nhat
Chiéu dai tong thé cm 300 34,58 3,19 21,00 40,90 9,21
Chiéu dai toan than cm 300 21,35 2,41 7,10 31,90 11,28
Chiéu dai dau cm 300 6,79 0,54 5,20 8,10 7,93

3.2. P tin cdy cia ciac phwong phap chon
gidng hé gen khac nhau

Bang 2 trinh bay d6 chinh xac du doan cua ba
tinh trang thu dugc tir ba phuong phap du doan
hé gen. Trong s ba phwong phap nay, GBLUP
cho do chinh xac du doan cao hon dbi véi ca ba
tinh trang; tuy nhién, sy khac biét vé kha ning du
doan giita cac phuong phap la khéng lon, phu
hop v6i cac nghién cuu trude day [14 - 18]. Do
d6, phuong phap GBLUP, vén it yéu ciu tinh
toan hon so véi cac phuong phap khac, da duoc

st dung d¢€ udc tinh cac thong s0 di truyén nhu hé
s6 di truyén va tuong quan di truyen dbi véi cac
tinh trang chiéu dai tong thé, chiéu dai than va
chiéu dai dau. Viéc xac dinh mbi quan hé di
truyén gitta cac ca thé trong pha hé duoc xem la
quan trong hon so véi viéc xac dinh su mAt can
bang lién két (linkage disequilibrium). Phuong
phap nay ciing thuan tién hon cho viéc trién khai
trong san xudt vi dugc tinh toan trong mot bude
duy nhét, cho phép s dung ddng thoi ca thong
tin h€ gen va thong tin pha hé [15, 16].

Bang 2. Chinh xic dy doan (trung binh = sai s) cua cac phwong phap dy doan Bayes A,
BayesCr va GBLUP d6i v6i cac tinh trang chiéu dai tong thé, chiéu dai toan than va chiéu dai
diu ciia ca chim vay vang viy ngin (don vi tinh: cm)

) Tinh trang
Phuong phap S ———— S
Chiéu dai tong thé (cm) | Chi€u dai toan than (cm) | Chiéu dai dau (cm)
Bayes A 0,723 £0,011 0,753 £ 0,009 0,753 £0,015
BayesCn 0,735+ 0,012 0,764 £ 0,010 0,746 £ 0,013
GBLUP 0,802 £ 0,012 0,812 £0,012 0,824 £0,014

3.3. H¢ so di truyén va twong quan di
truyén hé gen

Céac udc tinh hé sb di truyén hé gen va tuong
quan gitra cac tinh trang tang trudng dugc trinh
bay trong bang 3. Hé sb di truyén cua ba tinh
trang & mirc trung binh dén cao, dao dong tir 0,60
- 0,70, cho thdy mot ty 1¢ dang ké cua su bién
thién kiéu hinh ¢ cac tinh trang nay c6 thé dugc
quy dinh tur yéu t6 di truyén cong gop. Cu thé, hé
s0 di truyen hé gen duoc ude tinh 14 0,70 dbi voi
chiéu dai tong the, 0,65 dbi véi chiéu dai than va
0,60 dbi véi chidu dai dau. Cac gia tri hé sb di
truyén twong ddi cao quan sat duoc trong nghién
ctru nay cho thiy cac tinh trang tang truong ¢ ca
chim vay vang vay ngan chiu sy kiém soat di
truyén manh va do d6 c6 tiém nang 16n dap ung
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v6i chon loc trong cac chuong trinh chon gidng.
H¢ s6 di truyén ciia cac tinh trang trong nghién
clru ndy co gia trj cao hon dang ké so vdi cac
nghién ctru danh gia tiém nang chon giéng hé gen
khang bénh Edwardsiella ictaluri trén ca tra
(Pangasianodon hypophthalmus) [17]. Sy khac
biét vé hé s6 di truyén giira tinh trang khang bénh
va sinh truéng trong nghién ctru ndy cé thé do
dic diém loai, didu kién uwong nudi va dic biét 1a
tinh trang khang bénh chiu anh huéng ciia nhidu
gen cung cic tuong tac gen - gen, gen - moi
truong phirc tap hon. Vi vy, hé sb di truyén cua
tinh trang khang bénh thuong thap hon tinh trang
sinh truong. Gia tri hé s6 di truyén cao ddi véi
cac tinh trang hinh thai cling da duogc ghi nhan &
nhiéu loai thiy san khéac, bao gém dong vat than

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 5/2026



KHOA HOC & CONG NGHE

mém va c4, khi cic phuong phap hé gen duoc st
dung dé udc tinh cac thong sé di truyen [14, 18,
19, 20]. Nhiing két qua nay cho thiy, chon giéng
hé gen co thé nang cao dang ké hiéu qua cua cac
chuong trinh chon gidng thong qua viéc cai thién
d6 chinh x4c du doan gié tri gidng.

Tuong quan di truyén giita ba tinh trang
nghién ctru déu cao va co gia trj duong, dao dong
tr 0,85 - 0,92, cho théy mdi quan h¢ di truyén chat
ché gitra céc tinh trang hinh thai cua ca chim vay
vang vay ngan Cu thé, chiéu dai tong thé co tuong
quan di truyen manh véi ca chiéu dai than (rg =
0,85) va chiéu dai dau (rg = 0,92), trong khi chiéu
dai than va chiéu dai dau ciing co tuong quan di
truyen cao (rg = 0,90). Nhing mdi twong quan di
truyén manh nay cho thy cac tinh trang nay co6 thé
do mot vung gen quy dinh. Tuong tu, cac tuong
quan kiéu hinh giira cac tinh trang ciing & mirc
cao, dao dong tir 0,84 - 0,90, cho thay gié trj trong
quan kiéu hinh déng nhéat véi gia tri trong quan
kiéu gen. Nhitng két qua nay phu hop véi két qua
cac nghién ciru trude day trén cac loai thuy san,
trong do céc tinh trang lién quan dén ting trudng
thuong c6 tuwong quan duong manh do chiu dnh
hudng cia cung mot nhém gen [21, 22]. Tu goc do
chon gibng, cac twong quan duong manh dugc
quan sat trong nghién ctru nay cho thiy, viéc chon
loc mdt tinh trang ting trudng, chéng han nhu
chidu dai tong thé, co thé din dén sy cai thién
dong thoi ¢ cac tinh trang lién quan khic nhu
chiéu dai than va chiéu dai dau. Do d6, cac két qua
nay hd tro tinh kha thi cua viéc ap dung cac chién

luoc chon gidng hé gen nham cai thién kha nang
tang trudng trong cac chuong trinh chon glong ca
chim vady vang vay ngan. Nghién ctru chon giong
hé gen 1a mdt trong nhitng phuong phap nghién
ctru moi dang duoc sir dung phd bién rong rii &
cac quéc gia nhu My, Uc, Chau Au dé chon loc
cac tinh trang khé do dac hoac rat kho thu thap
tinh trang kiéu hinh nhu khéi lugng thit hodc tinh
trang khang bénh. Do cac loai ca, dic biét la ca
bién thuong yéu cau sinh san theo cac td hop (gdm
mdt s6 luong con duc va con cai) nhat dinh, do d6
viéc 4p dung cong nghé chon gidng hé gen cang
gitp tiét kiém nhan cong lao dong va nang cao du
doan chon glong Chon giéng hé gen con giap cho
ngudi nudi co thé chon loc dugc cac ca thé lam bo
me O giai doan sém nhu tai thoi diém mot tudi,
trong khi ca s cin 3 - 4 tudi méi thanh thuc, nhu
vdy s& gitp tiét kiém nhan cong va chi phi thirc
an nudi mot s6 lugng 16n ca. Tuy nhién, bén canh
nhiing uu diém vuot trdi cua phuong phap chon
gidng hé gen so voi phuong phap chon loc truyén
thong thi chi phi giai trinh ty gen ciling 1a mot rao
can. Hién tai, giai trinh tu gen bang cong nghé
DATrT c6 chi phi trong dbi phu hop dé danh gia
duogc hiéu qua va chinh xac chon lgc. Trong mot
chwong trinh chon gidng, khi nhiéu ca thé dwoc
giai trinh tu thi mot nghién ctru doc lap can phai
tién hanh dé danh gia hiéu qua chi phi cua
phuong phap giai trinh ty, vi can cén bang giira
chon loc va hiéu qua kinh té dé tim ra cong nghé
giai trinh ty gen tiét kiém nhit ma van dat yéu
cau chon loc.

Bang 3. Uéc tinh hé s6 di truyén (+ SE) (in dam trén duwong chéo), twong quan di truyén (phla
duwoi dwong chéo) va twong quan kiéu hinh (phia trén dwong chéo) dbi véi cac tinh trang chiéu

dai tong thé, chidu dai toan thin, chiéu dai diu ciia cd chim vy vang vay ngin
Tinh trang Chiéu dai tong thé (cm) | Chiéu dai toan than (cm) | Chiéu dai dau (cm)
Chiéu dai tong thé 0,70 (0,05) 0,84 (0,03) 0,85 (0,04)
Chiéu dai toan than 0,85 (0,02) 0,65 (0,02) 0,90 (0,02)
Chiéu dai dau 0,92 (0,03) 0,90 (0,05) 0,60 (0,01)
4. KET LUAN nay chirng minh re"ing, thong tin hé gen co6 thé ho

Hé s6 di truyén hé gen ¢ mirc trung binh dén
cao (0,60 - 0,70) duoc ghi nhan dbi voi chiéu dai
téng thé, chiéu dai toan than va chiéu dai dau, cho
thiy cac tinh trang c6 tiém ning tot cho cac
chuong trinh chon gidng. Tuong quan di truyén
duong va cao (0,85 - 0,92) gilra cac tinh trang cho
théy viéc chon loc mot tinh trang ting trudng co
thé dan dén sy cai thién dong thoi ¢ cac tinh trang
hinh thai lién quan khac. Nhin chung, cac két qua
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trg cai thién di truyén d6i voi kha nang tang
truong ¢ ca chim vay vang vay ngén, dong thoi
tao nén tang cho cac chuong trinh chon giong hé
gen trong trrong lai d6i v6i loai nay.
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Abstract

The oyster pompano (Trachinotus anak) is an emerging aquaculture species in Asia, yet genomic
resources to support selective breeding remains limited. This study evaluated the potential of
genomic selection for growth-related traits in 7. anak using single nucleotide polymorphism (SNP)
markers. A total of 300 individuals from a cultured population in Northern Vietnam were
phenotyped for total length, body length and head length. Fin-clip samples were collected for DNA
extraction and genotyping using DArTSeq technology (genotyping by sequencing). After quality
filtering, 11,356 SNP markers were used to estimate genetic parameters using a genomic best linear
unbiased prediction (GBLUP) approach. Phenotypic analyses revealed moderate variation among
individuals, with coefficients of variation ranging from 7.93% to 11.28%. Genomic heritability
estimates were moderate to high, with values of 0.70 for total length, 0.65 for body length, and 0.60
for head length. Strong positive genetic correlations were observed among the traits (0.85-0.92),
indicating that these morphometric traits are genetically related and may be controlled by common
genomic regions. The results suggest that selection for one growth trait could lead to correlated
improvements in other related traits. Overall, this study demonstrates that genomic information
derived from DArTSeq markers provides valuable insights into the genetic architecture of growth
traits in 7. anak and supports the potential application of genomic selection to accelerate genetic
improvement in oyster pompano breeding programs.
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