Tap chi Khoa hoc Pai hoc Cén Tho Tap 60, Sé 3B (2024): 212-220

®

Tap chiKhias hec

Tap chi Khoa hoc Dai hoc Can Tho

ISSN 1859-2333 | eISSN 2815-5599

DOI:10.22144/ctujos.2024.306

BANG CHUNG PHAN TU' VE SU XUAT HIEN CON LAI GIUA HAI LOAI
CA BONG LAU VA TRA BAN NUOI O PONG BANG SONG CUU LONG

Duong Thuy Yén'" va Tran Thi Ngoc Hén?

"Trwong Thity san, Trieong Pai hoc Can Tho

’Nganh nudi trong thity san chiong trinh tién tién, Khéa 45, Truong Pai hoc Can Tho
*Tac gia lién hé (Corresponding author): thuyyen@ctu.edu.vn

Thong tin chung (Article Information) TOMTAT . ,

Nghién cuu nham kiém chirng co hay khong con lai giita ca bong lau
Nhan bai (Received): 13/11/2023 va tra ban dang dwoc nuoi ¢ mot so nong ho. Mau cd cia hai lodi va
Sita bai (Revised): 10/03/2024 bén mau ca giong tir mot s6 hé dan dwoc phdn tich gen ty thé
Duyét ding (Accepted): 11/06/2024 Cytochrome C oxidase subunit I (COI) va gen trong nhan Rhodopsin

(Rho). Ket qua dwa trén COI cho thay co 3 mau ca nghi ngo (L1, L2
Title: Molecular evidence of hybrids va L3) c6 me la tra ban va mét mau (L4) c6 me la bong lau voi mire
between Pangasius krempfi and do twong dong voi loai me 100%. Gen Rho c6 bay vi tri khac biét
Pangasius mekongensis cultured in the (trong 766 bp) giita bong lau va tra ban. Bon mau con lai déu co hai
Mekong Delta nucleotide cua hai loai trung lap nhau ¢ bay vi tri trén, chirng to chung

la con lai cia hai lodi. Két qua két hop tir hai gen chimg t6 L1, L2 va
Author(s): Duong Thuy Yen"and Tran L3 la con lai Q tra ban x & bong lau, L4 la con lai Q@ béng lau x @ tra

Thi Ngoc Han ban Nhue vdy, viéc lai tao gisia hai lodi ca dang xdy ra va vin de nay
can dwoc nghién ciu dé danh gid tac déng ciia con lai dén nguon loi
Affiliation(s): Can Tho University thity san.

Tir khoa: Ca da tron, chi thi phdn tuw, gidgi trinh tu, Pangasius, xdc
dinh con lai

ABSTRACT

This study was aimed to verify whether or not hybrids between
Pangasius krempfi (Pk) and Pangasius mekongensis (Pm) are being
raised in some farms. Fish samples of two species and four fingerlings
from several households were analyzed for the mitochondrial gene
Cytochrome C oxidase subunit I (COI) and the nuclear gene
Rhodopsin (Rho). Results based on COI showed that there were three
suspect fish samples (L1, L2 and L3) whose mother was Pm and one
sample (L4) whose mother was Pk with 100% similarity to the
maternal species. The Rho gene had seven variable sites (among 766
bp) between Pk and Pm. The four hybrid samples had two nucleotides
of the two species overlapping in the above seven sites, proving that
they were hybrids of the two species. The combination results from the
two genes showed that L1, L2 and L3 were hybrids @ Pm x & Pk, L4
was a hybrid Q@ Pk x & Pm. Thus, artificial hybridization between the
two fish species is occurring and this issue needs to be further studied
to evaluate the impacts of hybrids on aquaculture and aquatic
resources.

Keywords: Catfish, hybrid identification, molecular markers,
Pangasius, sequence chromatogram
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1. GIOI THIEU

Ca bong lau (Pangasius krempfi Fang & Chaux,
1949) va ca tra ban (Pangasius mekongensis
Gustiano et al., 2003) 14 hai loai c4 c6 gia tri kinh té,
thudc ho Pangasiidae. Trong d6, c4 bong lau co chat
luong thit ngon va co6 gia ban thuong pham trén thi
truong cao nhat trong cac loai ca cing ho (Quyén &
Yén, 2018). Ca hai loai déu c6 tap tinh di cu sinh
san 1én ving thuong ngudn song Mekong va phan
16n vong doi sinh sdng & ving nude lg, min ving
ddng bang song Ctru Long (PBSCL) (Roberts &
Baird, 1995; Baird, 1996; Hogan et al., 2007; Vu et
al., 2020). V& mit hinh thai, hai loai c6 hinh dang
bén ngoai twong ddi gidng nhau nhung c6 thé nhan
dién dua vao su khac biét & ph?ln dau: du ca tra ban
san sui, ¢6 hai ranh séu ¢ dinh dau (thop tran) va co
vét san hinh cnh quat & trén ndp mang; ca bong lau
co phﬁn déau tron lan, rdnh can ¢ dinh dau va vai
duong san trén ndp mang khong c6 dang hinh canh
quat 10 rang (Yén et al., 2016). Tuy nhién, nhiing
dic diém trén rat kho phan biét khi ca ¢ giai doan
nho.

Gan day, phong trao nudi ca bong lau phat trién
& mot sb tinh ven bién nhu Bén Tre, Tién Giang, Tra
Vinh, Séc Tring,... Ngudn giéng ban dau cha yéu
dugc khai thac tir tw nhién. Song, ngudn loi ty nhién
ngay cang suy glam (Quyén & Yén, 2018) trong khi
nhu cu con giéng tang. Mot 5O noi co thé da thanh
cong trong viéc san xuat con gidng nhan tao nhung
chwa cong bo. Trén thuc té, ngudi dan nudi cd khong
biét chinh xac ngudn gdc con gidng, vi vay, da xay
ra tranh cai gitta nguoi nudi véi thuong 1ai ban giong
va thuong lai mua ca thuong phdm. Ngudi nudi mua
ca gibng dugc cho 1a “bong lau” nhung khi ban ca
thuong phidm thi thuong 14i cho ring c4 tra ban hodc
con lai nén mua gi4 thap. Mot sé ho dan da giri mau
dén phong thi nghiém Di truyén thiy san, Trudng
Thuy sén, yéu cdu xac dinh tén loai. Tai ddy, phuong
phap phan tich gen ty thé Cytochrome C oxidase
subunit I (COI) dugc st dung cho muc dich dinh
danh loai. Gen COI dugc xem la DNA ma vach
trong dinh danh cac loai ca va cac 16p dong vat cod
xuong séng khac (Hebert et al., 2003; Steinke et al.,
2009; Ward, 2009; Lara et al., 2010; Bucklin et al.,
2011).

Két qua dinh danh dya trén gen COI chi xac dinh
duoc loai me nhung khong xac dinh dugc con lai béi
vi gen ty thé di truyén theo con me. Dé c6 thé phan
biét con lai voi loai me cém phan tich két hop véi
gen trong nhén. Trong s it gen trong nhan di duoc
cong bd doan moi phd bién dung cho nhiéu loai ca
nhu gen Rho (Rhodopsin), RAG-1 (recombination
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activating gene-1), parvalbumin, nhém gen EGR
(early growth response gene family) (Chen et al.,
2008; Rehbein, 2013), gen Rho thé hién su khac biét
giita hai loai trong ho c4 chép cao nhit (0,160) so
véi cac gen trong nhan khac, dao dong trong khoang
0,081- 0,139 (Chen et al., 2008). Dya trén murc do
khac biét v& gen trong nhan giita hai loai bd me,
buédce tiép theo x4c dinh con lai ¢ thé dya trén nhiéu
phuong phap khac nhau. Khi hai loai c6 su khac biét
16n, phuong phap PCR-RFLP (Polymerase chain
reaction-restriction fragment length polymorphism)
thudng duogc 4p dung cho nhiéu loai ca (Hashimoto
et al., 2010, 2013; Gigliarelli et al., 2013; Duong et
al., 2017; Sriphairoj et al., 2018). Tuy nhién, néu su
khéc biét di truyén vé gen trong nhan cua hai loai
thap thi khong thé ap dung phuong phap nay vi
khong thé tim ra enzym cit giéi han dic trung cho
moi loai (Hashimoto et al., 2010). Khi d6, phuong
phap giai trinh tyr gen dé xem xét biéu dd giai trinh
ty duoc st dung (Yun et al., 2009; Song et al., 2017).
Két qua biéu do giai trinh tw con lai s& thé hién tinh
trung gian cta hai loai b me & tat ca vi tri khac biét
trinh tu (SNP, single nucleotide polymorphism) cta
hai loai b6 me. Phuong phdp nay c6 d6 chinh xac
cao nhung can nhiéu thoi gian cho khau giai trinh
tu. Mot phuong phap khac don gian hon d6 la diung
ISSR (Inter Simple Sequence Repeats) dya trén co
s nghién ctru trude da tim ra su chi thi ISSR cho
két qua khac biét giita hai loai (Tran & Duong,
2019). Tuy nhién, két qua khuéch dai v6i chi thi
ISSR dbi khi khong 6n dinh.

Pé tim phuong phép phan biét dwoc con lai va
g dung vao thyc té xac dinh c6 hay khong con
gidng lai giita hai loai ca bong lau va tra ban dang
duoc nudi 6 DPBSCL, nghién ctru nay phan tich gen
COI trong ty thé va gen Rho trong nhén cua ca bong
lau, tra ban va mot s6 mau dugc nguoi nuoi gui dinh
danh loai. Thong tin nay réat can thiét cho cac co
quan quan 1y thiy san cling nhu cho cac nghién ctru
tiép theo vé lai tao, chon gidng hai loai ca bong lau
va tra ban.

2. PHUONG PHAP NGHIEN CUU

2.1. MAu ca

C4 bong lau va tra ban 12 miu cé trudng thanh,
duoc thu nam 2018-2019, trong dé tai ca?ip Bo
“Nghién ctru da dang di truyén va dic diém sinh hoc
sinh san cé bong lau (Pangasius krempfi) va ca tra
ban (Pangasius mekongensis) — Ma sb B2017-TCT-
22PT (Yén, 2019). Nam mau mdi loai dugc sir dung
trong nghién ctru nay. Mﬁu ca kiém tra con lai (tam
goi 1a mau ca nghi ngo), gom bén mau (ky hiéu L1,
L2, L3 va L4) giai doan c4 gidng, chidu dai tir 12 cm
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dén 40 cm (Hinh 1) duoc lay tir mau ngudi dan g
dinh danh loai. Vi cé tr moi ca the dugc gilr trong
ethanol 96% dé phan tich di truyén.

2.2. Phuwong phap phan tich di truyén

Cac budc trong phén tich di truyén gdm tach
chiét DNA, khuéch dai (PCR, polymerase reaction
chain) gen COI va Rho, di¢n di va giai trinh tu.

2.2.1. Téch chiét DNA

DNA trong vi ¢4 duoc tach chiét bang phuong
phap Ammonium acetate (Saporito-Irwin et al.,
1997). Toém tit qui trinh nhu sau: thuy phan 15-20
mg mau trong 650 uL dung dich ly trich va 10 pL
proteinase-K & nhiét do 55°C tir 12-15 gio. Tiép
theo, protein dwoc loai bo bang 240 pL dung dich
Amonium Acetat u ¢ 4°C trong 30 phut, sau do ly
tam vai toc do 10.000 vong/phut trong 15 phut.
Dung dich phia trén (640 pL) duoc chuyén sang Ong
méi va thém 700 pL ethanol 100% lanh, giltr ong &
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4°C it nhat mot gi0, sau do ly tdm lanh (10.000
vong/phut & 5°C trong 10 phit) dé thu DNA két tia.
DNA dugcrira 2 1an trong 500 uL ethanol lanh 70%.
Ong dugc 1am kho trong khong khi hodc sdy ¢ 40°C.
Sau d6, DNA dugc hoa tan v6i 100 uL TE va bao
quan DNA & 4°C.

Nbng d6 va chit luong DNA dugc do bang may
Nanodrop One (Hoa Ky). Nong d6 DNA dung cho
cac phan ung PCR trong khoang 50 — 100 ng/uL.

2.2.2. Khuéch dai gen COI va Rhodopsin

Gen COI duoc khuéch dai bang hai cip moi Fish
F2-t1/ Fish R2-tl va VF2-tl/ FR1d-t1 (Ward et al.,
2005; Ivanova et al., 2007) va gen Rho v&i cip moi
RH193F/RH1039R (Chen et al., 2003). Trinh ty cac
mdi duge trinh bay ¢ Bang 1.

Thé tich PCR chung 13 25 pL véi thanh phan cac
chat va chu ky nhiét ciia phan g duoc trinh bay &
Béng 2 va Bang 3.

L2

Hinh 1. Hinh dang bén ngoai ciia bé6 miu c4 kiém tra con lai

Bang 1. Trinh ty doan mdi khuéch dai gen COI trén ty thé

Tén moi

Trinh tu 5’ -3’

Fish F2-tl (F)
Fish R2-t1 (R)
VF2-t1(F)
FR1d-tl (R)
RH193F
RHI1039R

TGTAAAACGACGGCCAGTCGACTAATCATAAAGATATCGGCAC
CAGGAAACAGCTATGACACTTCAGGGTGACCGAAGAATCAGAA
TGTAAAACGACGGCCAGTCAACCAACCACAAAGACATTGGCAC
CAGGAAACAGCTATGACACCTCAGGGTGTCCGAARAAYCARAA
CNTATGAATAYCCTCAGTACTACC
TGCTTGTTCATGCAGATGTAGA

Bang 2. Thanh phan va thé tich (uL) cac chét trong phan ing PCR khuéch dai gen COI va Rho

Thé tich uL

Thanh phan Nong do ban dau oI Rho
1. Nudc tinh sach - 8,36 8,0
2. Gotaq Master Mix* 2X 12,5 12,5
3. MgCl, 25M 1,0 1,0
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Thé tich uL

Thanh phan Nong do ban dau col Rho
4. Mo6i F 10 pmol 0,32 0,5
5.Mdi R 10 pmol 0,32 0,5
6. DNA khuon mau 50-100 ng/uL 2,5 2,5

(¥)Thanh phan gom Taq DNA polymerase va dung dich dém (pH 8,5), 400 uM (dATP + dGTP + dCTP +dTTP) va 3

mM MgCl>
Bang 3. Chu ky nhiét phan @img PCR khuéch dai gen COI va Rho
o Col Rho < .

Cac buge Nhiét do Thoigian __ Nhiétd  Thoigian 0 chuky
1. Dudi xoén ban dau 95°C 2 phut 95°C 4 phut 1
2. Dudi xoin 94°C 30 gidy 94°C 40 giay
3. Gén moi 52°C 30 gidy 55°C 40 gidy 35
4.Noidai 72°C 1 phut 72°C 1 phut
5. Noi dai cuoi cung 72°C 10 phut 72°C 7 phiit 1

2.2.3. Dién diva giai trinh tw

Két qua PCR duoc kiém tra bang phuong phap
dién di trén gel agarose 1% & diéu kién 90 V, trong
20 phut. Sau d6, gel dugc ngam trong dung dich
ethidium bromide (0,5 pg/mL) trong 20 phat. Boc
két qua gel bang hé théng chup gel (GelStudio
PLUS, Hoa Ky).

Nhimg san phdm PCR c6 vach rd dugc giri dén
dich vu tinh sach va giai trinh ty (bang phwong phép
Sanger) tai Apical Scientific Sdn. Bhd., Malaysia.

2.2.4. Phwong phdp phan tich s6 liéu

Chét lugng trinh ty (thé hién qua hé sb chat
luong Q) dugce kiém tra bang chwong trinh Finch TV
1.4.0 (http://www.geospiza.com/). Hé s6 Q ctia mdi
nucleotide 14 thong s6 cho biét xac suét sai s (e) clia
trinh tur do v6i cong thire Q = -10log;o(e) (Ewing &
Green, 1998). Trinh ty cac mau sau khi kiém tra
dugc sdp xép cung nhau (alignment) bang cong cu
ClustalW cuta chuong trinh MEGA11 (Tamura et
al., 2021). Chuong trinh nay ciing duoc sir dung dé
tinh khoang cach di truyén theo sd nucleotide khac
nhau va Kimura 2-parameter (K2P) trong cung va
giita cac loai (sai s udc tinh theo phwong phap
bootstrap voi 1.000 lan lap lai), dong thoi xay dung
cay di truyén theo phuong phap Neighbor-Joining
s0 lan bootstrap 1ap lai 1.000 lan. Trinh tyr gen COI
ctia ca bong lau va tra ban ciing dwoc so sanh véi co
so dir liéu cua GenBank (GB) bang cong cu BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

3. KET QUA

3.1. So sanh trinh tw gen COI ciia miu ca

nghi ngd v6i ca bong lau va tra ban

Trinh ty gen COT sir dung trong phén tich nay c6
chiéu dai 591 bp. Trinh ty giéng nhau giita nim mau
ca bong lau tir 99,8% (khac nhau ¢ mdt vi tri) dén
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100% va giita nim mau cé tra ban 1a 100%. Két qua
so sanh trinh tw véi GB cho thdy ching gidng véi
trinh tu gen COI cung loai 12 100%. Gen COI cua ca
bong lau va tra ban khac nhau & 52 — 53 vi tri, twong
tmg voi khoang cach di truyén K2P 1a 9,74% =+
1,58%.

Trong bdn mau ca nghi ngd, trinh ty gen COI
cia mot mau (L4) gidng 100% so v6i ca bong lau
trong nghién ctru va trinh tu da cong bd trén GB (ma
s0 KT289877) va ba mau (L1, L2 va L3) gidng ca
tra ban 100% (md s6 GB la KT289880 va
NC_065096) (Bang 4). Két qua nay ciing dugc thé
hién qua cdy di truyén (Hinh 2A). Ba mau ca kiém
tra cung nhanh véi cé tra ban va mau con lai thude
nhénh c4 bong lau. Nhu vay, Kkét qua dinh danh dya
trén gen ty thé COI cho thdy mau L1 co me la c4
bong lau va ba mau L1, L2 va L3 c6 me la c4 tra
ban.

Bang 4. Mtrc d§ gidng nhau vé trinh tw miu ca
nghi ngo' v6i ca bong lau va tra ban

Mau c4 kiém tra Bong lau Tra bin
L1 90,3% 100%
L2 90,3% 100%
L3 90,3% 100%
L4 100% 90,4%

3.2. So sanh trinh ty va biéu dd trinh tw gen
Rho ciia ca bong lau, tra ban va ca nghi
ngo

Chiéu dai doan gen Rho c6 chat lugng cao sau
khi xtr Iy 1a 766 bp. Trong cung mot loai, trinh tu
giita cac mau hoan toan gidng nhau, nghia 1a khoang
cach di truyén trong cuiing loai ctia ca bong lau va ca
tra ban déu bang 0. Khi so sanh giita hai loai nay,
ching khéac nhau & bay vi tri SNP thé hién ¢ Bang
S.
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Bang 5. Bay vi tri khac biét (SNP) giita c4 bong lau va tra ban trong tong s6 766 bp doan gen Rho

Vi tri ciia 7 SNP*

Loaica 40 196 409 451 527 616 747
Bong lau C T C T T T G
Tra ban T C T C A C A
L1 T C T C A * A
L2 T C T C A * A
L3 * C T * A C *
L4 T * * * A C *
(%) thé hién nucleotide giong véi ca bong lau & cing vi tri
L1 TBO5
(A) Gen COI (B) Gen Rho
L2 TB04
63
TBO1 —1TB03
89
TB03 TBO1
TB04 L1
TBO5 slez
L3 13
BLO1 BLO1
BLO3 BLO3
93
10| BLO4 BLO4
0,01
_ 0,001

Hinh 2. Ciy di truyén dwa trén gen COI va Rho ciia cic miu ¢ bong lau (BL), tra ban (TB) va con lai
nghi ngo' (L1, L2, L3 va L4)

Bon miu ca nghi ngdy cb trinh ty hodc giéng
bong lau, hodc gidng tra ban ¢ bay vi tri trén Bang 5
nhung khong gidng hoan toan mét trong hai loai,
khac véi két qua gen COI (mdi miu ca nghi ngo
gléng hoan toan véi mot trong hai loai). Diéu nay
the hién qua cay di truyén & Hinh 2B. Mau L1 val2
gidng nhau va chung ¢ khoang cach di truyen voi
¢4 tra ban nho hon so véi L3 — Tra ban. Ba miu nay
cung nhanh véi ca tra ban. Trong khi d6, mau L4 ¢
khoang cach di truyén nho nhét véi ca bong lau va
cung nhanh véi loai nay. Két hop véi két qua so sanh
dua trén gen COI ¢ trén, trinh ty gen Rho cua cac
mau c4 nghi ngd giéng voi loai c4 me nhiéu hon so
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v6i loai ca cha. Néu chi dimg lai ¢ két qua so sanh
trinh ty va cdy di truyén thi méi chi dua ra du doan
cdc mau c4 nghi ngd 14 con lai giita hai loai bong lau
va tra ban nhung chua biét dwoc chinh xac. Vi vay,
biéu dd trinh tu gen tiép tuc duoc xem xét.

Xem xét chit luong giai trinh tu & bay vi tri SNP
cho thdy c4 bong lau va tra ban déu c6 chit luong
cao (Q > 50, nghia 14 xé4c suit sai s6 =107), trong
khi do, bay vi tri nucleotide trén bén miu ca nghi
ngd déu co chat luong thip (Q < 20) do co hai
nucleotide trung nhau (hai dinh), thé hién & Hinh 3.
Tai mdi vi tri SNP, hai nucleotide tring nhau trén
mau ca nghi ngd khdp véi nucleotide ciia ca bong
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lau va tra ban. Theo nguyén 1y di truyén cta gen
trong nhan (nhu Rho), con lai s& thira hudéng mot
alen cua loai cha va mét alen cua loai me. Nhu vay,
ca bén mau nghi ngd 1a con lai giita hai loai bong

Bong lau
Tra ban

5 13 nooow ‘ .
AL LA 2 A 1 L L A A
L3

| g Juk:
LA L LA - \:\
L4

] a* i
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lau va tra ban. Két hop két qua phan tich dua trén
trén gen ty thé COI va gen trong nhan Rho chimg to
mau L1, L2 va L3 1a con lai gitra Q tra ban x & bong
lau, mAu L4 1a con lai gitta @ bong lau x & tra ban.
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Hinh 3. Bay vi tri khac biét trén biéu db giai trinh ty gen Rho caa c4 bong lau, tra ban va con lai nghi
ngo L3 va L4 (L1 va L2 the hién twong tu)

4. THAO LUAN
4.1. Suw khac biét trinh tw gen ty thé va gen
trong nhan va giira ca bong lau va tra ban

Gen COI va Rho cuia ¢4 bong lau va tra ban khac
nhau rd rang voi mirc d¢ khac biét 6 gen COI (52 —
53 SNP, tuong ung véi K2P 14 9,74% + 1,58%) 16n
hon so v&i gen Rho (7 SNP, K2P 13 0,9%). Két qua
nay pht hop véi xu hudng chung trén nhiéu loai
dong vat 1a gen ty thé co ty 1& dot bién cao hon so
v6i gen trong nhan (Ballard & Whitlock, 2004). Véi
tinh bao thu cao cia gen trong nhan, gen Rho cua
nam cé thé trong mdi loai gidng nhau hoan toan, vi
vay, bay SNP khac biét gitta hai loai 1a SNP dac hiéu
dé phan biét hai loai.

Khac biét gen Rho cuia ca bong lau va ca tra ban
(K2P = 0,9%) nam trong khoang K2P ctia mét sd
loai thudc ho ca chép, tur 0,2% dén 4,1% (Collins et
al., 2012) nhung nho hon véi mét sé gidng ca khac.
Trong giéng Clarias, gen Rho clia cé tré vang va ca
tré phi khac nhau 2,7% (Duong et al., 2017). Mot s6
loai ca béng cat thuoc ho Gobiidae khac nhau & 79
SNP, chiém 11% chidu dai doan gen Rho
(Larmuseau et al., 2010). Su khac biét gen Rho gitra
ca bong lau va tra ban thap nhung 6n dinh nén gen
nay van sir dung dugc dé phan biét hai loai. Khi do,
do tin cay khong phai thé hién & gia tri khac biét di
truyén (K2P) ma & 7 SNP dic hiéu. Khi st dung gen
nay dé phén biét loai con lai, phuong phap giai trinh
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tu dé xem xét biéu dd trinh tu 1a phu hop va co6 do
chinh xéc cao.

4.2. Xac dinh con lai giira hai loai ca bong lau
va tra ban dwa trén gen COI va

Rhodopsin

Hinh dang bén ngoai ctia bén mau c4 nghi ngd
rat khé nhan biét loai. Chung khong c6 nhimng dic
diém riéng biét cuia loai bong lau hay tra ban nhu da
dugc mo ta trude day (Yén va ctv., 2016; Nagao
Natural Environment Foundation, 2021). Trong
nghién ctru nay, viéc két hop phuong phap phén tich
trinh ty gen ty thé COI va gen trong nhan Rho da
xéc dinh dugc con lai hai chiéu giita c4 bong lau va
tra ban, trong d6 c¢6 ba mau L1, L2 va L3 14 con lai
giita @ tra ban x & bong lau va mau L4 1a con lai
giita 9 bong lau x J tra ban. Gen COI gitp xéac dinh
dugc loai me va gen Rho cung cip thong tin kiéu
gen mang alen cua loai cha va loai me. Viéc phan
tich trinh tw dé xac dinh con lai khong chi dya vao
két qua so sanh trinh ty (nhu Bang 5) ma con phai
dua vao biéu dd giai trinh tw (Hinh 3). Khi so sanh
trinh ty gen Rho, mirc d6 trong ddng cia con lai so
vé6i loai me cao hon so vdi loai bd (Hinh 2B) va tuy
thudc vao mdi mau con lai. Tuy nhién, chénh léch
vé mitc d6 tuong dong giita cac con lai voi ca bong
lau (99,2 — 99,6%) va ca tra ban (99,5 — 99.,9%) thi
nho nén kho két luan 1a con lai dua trén sb lidu nay.
Trong khi d6, so sanh biéu d6 giai trinh ty cua cac
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mau con lai cho thdy tit ca bay vi tri khac biét giita
hai loai bd me déu xuét hién ca hai nucleotide cta
hai loai, ching t6 d9 tin cdy 100%. Phuong phap nay
cling dugc sir dung trong xac dinh ca tré lai gitta ca
tré vang va ca tré phi (Duong, 2015). Mt s nghién
ctru khac ap dung phuong phép tuong tu vdi gen
trong nhan RAG-1 dé phan biét con lai mét s con
lai thudc ho ca chép (Yun et al., 2009; Song et al.,
2017).

4.3. Vin d¢ lai tao giira hai loai ca bong lau
va tra ban trong nuéi trong va quan ly
thiy san

Mic du viéc san xudt con lai giita hai loai c4
bong lau va tra ban chua duoc cong b va ciing chua
thé xac dinh trai san xuat, song voi bang ching trén
chimg t6 viéc nay dang dién ra ¢ PBSCL. Van deé
nay can dugc cac co quan ly thuy sdn cac cip quan
tam, dong thoi cac Vién/Trudng can nghién ctru lai
tao va danh gia biéu hién ciing nhu tic dong cua con
lai dén nghé nudi c4 bong lau va tra ban. Trong mot
nghién ctru trude, Yén (2017) bao cdo chwa tim thay
ca duc bong lau thanh thuc ¢ giai doan III trong ca
thu mau ngoai tur nhién. Vi vay, con lai @ bong lau
x & tra ban co thé duoc san xuit do kho khan vé
ngudn ca duc bong lau. Tuy nhién, viée xuat hién
con lai @ tra ban x & bong lau cho thiy kha ning ca
duc bong lau thanh thuc trong diéu kién nudi. Mot
cau hoi khac dugc dat ra: tai sao lai san xuét con lai
Q tra ban x & bong lau trong khi ca bong lau c6 gia
tri kinh té cao hon ¢4 tra ban? C6 thé ca duc va céi
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