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Ung dung chi thi phén tir microsatellite trong truy xuat pha h¢
quéan dan ca tra (Pangasianodon hypophthalmus) chon giong
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Tom tit:

Nghién ctru sir dung bd chi thi gom 10 microsatellite dé truy xuit pha hé quin dan c4 tra chon giéng thé hé diu tién.
Két qua cho thiy: (1) Khi phén tich 50 miu c4 tra bé me GO va 50 miu ca con G1 thi hi¢u suit PCR dat 98-100%
va so0 lu’0’ng alen (N,) dao djng 5-14 méi locus. Hé 50 da dang di truyen (PIC) trung binh ctiia cac microsatellite trén
GO va G1 lan lwgt 1a 0,71 va 0,67, trung binh ty 1€ di hgp tir quan sat (H ) va ty 1¢ di hop tir mong doi (H,) trén tat
ca cac locus lan hrot 13 0,73, 0,76, 0,73, 0,71. 10 microsatellite khao sat déu 6n dinh va da h1nh phu hop véi viée truy
Xuét pha hé; (2) Sau khi sang loc cac chi thi va truy Xuét pha hé trén 50 gia dinh ca chon glong cho thay b0 chi thi
v6i 9 microsatellite (loai trir Pahy-02) truy xuat pha hé cao, dat dwoc truy xuit bé me chinh xac 93,4%, trong d6
truy xuét cac gia dinh con bd khong c6 half-sib dat 93,0% va cac gia dinh con bd ¢6 half-sib dat 94,0%. Qua cac két
qua cho thiy, b chi thi véi 9 microsatellite cé thé ing dung dé truy xuit pha hé trong cic chuwong trinh chon giong

trén ca tra.

Tir khéa: microsatellite, multiplex PCR, Pangasianodon hypophthalmus, truy xuit pha hé.
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1. Dt van de

Nuéi tréng thily san hién 1a nganh san xuit phat trién
nhanh nhit nham cung cip thuc pham cho con ngudi trén
toan thé gigi [1]. Trong linh vyc quan trong nay, chon gidng
1a phwong phép wu tién hang dau dugc mong doi van dung
[2]. M{t trong nhiing nguyén nhan lién quan dén sy phat
trién clia cac chuong trinh chon giéng la thong tin pha hé
con han ché va chi phi cao [2 3]. Bing cach khai thac cac
cong nghé mai trong di truyén phan tir, nghién ctru truy Xudt
pha h¢ trén thuy san dd phat trién dé phuc vu céac chu’ong
trinh chon gidng [4]. Nghién ctru chi thi phan tir ding dé
xéac dinh pha hé cho chon gidng, cu thé 1a truy cic ca thé
con theo bd me da duge thuc hién trén cac ddi tuong thiy
san nhu trén ca than det (Scophthalmus maxim), céa hdi van
(Oncorhynchus mykiss), cahdi(Salmo salar), hau Thai Binh
Duong (Crassostrea gigas) va ca tram (Ctenopharyngodon
Idella) [3, 5-7]. Viét Nam 1a nudc san xuat thiry san 16n trén
thé gidi, trong do6, ca tra (Pangasianodon hypophthalmus)
la ddi tuong nudi quan trong va xuét khau chu luc & Viét
Nam. Nam 2019, dién tich nu6i ca tra tang 4% so voi 2018
(6.675 ha nam 2019 so véi 6.418 ha nam 2018) nhung sén
lwong ting dén 10% (1,58 triéu tin nam 2019 so véi 1,42
triéu tAn nam 2018). Néu tinh tir ndm 2015, dién tich nuoi ca
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tra tang trung binh 3%/nam trong khi san lugng thu hoach
tang trung binh 6%/nam [8]. Tir nam 2001, chon gidng trén
ca tra voi cac tinh trang tang trudng, ty 1¢ philé, kha nang
khang bénh... da dugc tién hanh nghién ctru [9, 10]. Trong
céc chuong trinh chon gidng ca tra theo phuong phap chon
loc gia dinh, chii yéu ap dung phuong phap danh dau vat ly,
cu thé 1a danh dau tir PIT (Passive integrated transponder)
nham phén biét cac c4 thé trén ca gidng 15-20 g va uong
trong 3-4 thang. Chinh phai chd wong dén kich ¢& c4 giéng
cho danh déu nén anh hudng cta méi trudng uong riéng ré
& cac gia dinh phai dugc tinh toan va phan nao anh huéng
dén do chinh xéc cua chon loc. Céc nghién ctru v& bo chi
thi phan tr microsatellite nham truy xuat pha hé trén cé tra
chon gidng da dugc phét trién cho P. hypophthalmus voi
kha ning truy xuat dat dén 90,7% [11-13]. Nam 2018, thong
tin hé gen cia ca tra da duoc cong bd voi cong nghé giai
trinh tu thé hé méi [14]. Dya trén cac thong tin nay, bd chi
thi phan tir dac hi¢u multiplex PCR phuc vu cho chon giéng
cd tra da dugc xay dung [15]. Muc tiéu ctia nghién clru nay
1a ding bo chi thi phén tir d4 sang loc thir nghiém truy xudt
pha hé vai két qua cao hon cic nghién ciru trude nham tién
dén thay thé danh dau vat ly, gitip wéc tinh cac thong sé di
truyén chinh xac hon phuc vu chon lgc.
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Abstract:

The research used ten newly developed microsatellites
markers set which were assigned offsprings to their
parents on the first generation of selection on striped
catfish. The result shows: (1) When analysing 50 samples
of parents (G0) and 50 samples of offsprings (G1), the
PCR ratio was from 98-100%, the allele number (NA)
ranged from 5-14 per locus. The average Polymorphic
Information Content (PIC) of microsatellites on G0 and
G1were0.71 and 0.67, respectively. The average observed
heterozygosity (H_ ) and expected heterozygosity (H,)
all over loci were 0.73, 0.76, and 0.73, 0.71, respectively.
Ten microsatellites are stable and polymorphic that
are suitable for parentage analysis. (2) After makers
screening, parentage analysis on 50 selective families,
the initial set of nine microsatellites (excluded Pahy-
02) for parentage analysis was effective with 93.4% of
offspring allocated unambiguously to their parental
pairs, of which families with the father not having half-
sib, 93.0% of offspring was allocated unambiguously to
their parental pairs and families with the father having
half-sib, 94.0% of offspring allocated unambiguously to
their parental pairs. The results show that the maker
set with nine microsatellites can be used in parentage
analysis for the breeding program on striped catfish.

Keywords: microsatellite, multiplex PCR, Pangasianodon
hypophthalmus, parentage analysis.
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2. Ut liéu va phuong phap nghién ciiu
2.1. Méu cd tra

Cé tra b me thudc quan thé chon gidng khang bénh gan
than mu ban dau (GO) dugc thanh lap trong dé tai nghién
ctru chon gidng khang bénh gan than mu giai doan 2012-
2015 tai Vién Nghién ctru Nudi trong Thuy san IT (Vién II)
tai 116 Nguyén Pinh Chiéu, Pa Kao, Quan 1, TP H5 Chi
Minh va quan thé G1 1a ¢4 con ciia quan thé GO. Cac nhoém
¢4 bd me GO (3,5-8 kg) va ca con Gl (20 25 g) duogc thu
mau vay nguc tai Trung tim Qudc gia glong Thuy san nudc
ngot Nam B0 (x8 An Thai Trung, Cai Be, Tién Giang) thudc
Vién II. Sau d6, mau vay clia cac nhom mau duge dung
trong eppendoft c6 dan nhéan riéng biét ma hoda theo ting
gia dinh.

2.2. Phwong phdp tién hanh

Tach chiét DNA tong sé: cac mau vay nguc dugc thu
thap va ngam trong ethanol 80% va bao quan ¢ nhi¢t do

-20°C. Phuong phap két tia mudi dwoc sir dung dé ly trich
ADN [16].

Ky thudt multiplex PCR: cic cip mdi microsatellite
duogc str dung trong nghién ctru nay dugc trinh bay ¢ bang 1.

Bang 1. Trinh tw microsatellite dwoc str dung trong nghién ctru.

Logi . ... . Ningdj
Chithi  NST Mot Trinh tymdi5-3) b | gk thude
alen du kién (bp)
quang (M)
, F. GCACGTTTCACCTCCATCCA
Py 0l S51 (TCA)I 6EAM 104119 02
R GTTGCAGGAAAACACCACGG
, F. AGOGTTICTIATCCCGCCTC
Pyl S04 (TG4 PET 286317 04
R CAGACAGTTTCCCTGGTGGT
, F. AGGTGAAAATCCCCGAGCAG
Py dd S5 (TGD3 Ve M 02
R TCCCGATGCCAGAGAACCTA
, F. TCAGTGCACGTCTTACCCAC
Pyl S6 (GT)IS 6EAM 2191 02
R CGTTGTGTGCCCTCAAAGTG
, F. TGAAGCGTGGAGAGAAGCTG
Py b6 S8 (ACRO NED 3043 02
R GTAACCGTTICTGGGGCTCA
, F. TCTTGAACACGTGGAGGAGC
Py l0  S516 (IO NED 216206 02
R TATGGCTATGGCTGCTGAGC
, F. CACGCTGAGTGTGAAATGCC
Myl S (ACH 6EAM 194206 02
R TGCTTTCCCATGATGCACCT
, F. ACCCICTGTGGTGTCCTICA
Pyls  S21 (ACR0 VIC  3083% 04
R GGGACTCTGTGGAGCGTAAC
, F. GCGCTGATGTGCTTTTATACTGA
Pihy7 S (AQIT PET 20503 02
R GATGCTGCCAGACACTGAGT
) F. CTTCGACTTCCAAGGCACCT
Pihyls  S625 (GTRO 114136 02
R TGTGAGCTCATCCTCCCTCA
Ngudn: [15].
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Phan tmg multiplex PCR ¢6 thé tich 10 pl dwoc t6i uu
v6i cac thanh phan gdm 1,0 ul DNA khuén, 5 pl multiplex
PCR Master Mix (Qiagen) va 0,2 ul hdn hop primer, nuée
khtr ion 3,8 pl. Chu trinh nhié¢t nhu sau: 95°C trong 15 pht,
30 chu ky bao gdbm 95°C trong 30 gidy, 55°C trong 90 gidy,
72°C trong 60 gidy va giai doan kéo dai cudi cing & 60°C
trong 30 phut.

Pién di va doc két qua PCR: san pham PCR duoc phin
tich kich thudc doan DNA trén hé théng dién di mao quan
3500 Genetic Analyzer (Applied Biosystems) tai Cong ty
Nam Khoa, 793/58 Tran Xuan Soan, Quan 7, TP Ho Chi
Minh. Xac dinh céc alen dugc thuc hién thong qua phﬁn
mém GeneMapper 5 (Applied Biosystems).

Phuwong phap sang loc cac microsatellite phuc vu cho
truy xudt pha hé

Khdo sdt tinh on dinh va da hinh cia bo chi thi trén
nguon mau nghién ciru: khao sat tinh 6n dinh va da hinh
ctia bo chi thi trén 50 ca thé bd me GO va 50 c4 thé ca con
G1 qua hi¢u suit PCR [12]. Mtrc d9 sai 1éch khoi can béng
Hardy-Weinberg (HWE) cua cac microsatellite dugc kiém
dinh Bonferroni va cac thong s6 di truyén trén quan dan GO
va G1 nhu s6 luong alen (N 4)» hé s6 da dang di truyén (PIC),
ty 1€ di hop tr quan sat (H,), ty 1€ di hop tir mong doi (H,)
va tan sO null-alen dugc tinh toan bang phan mém Cervus
3.0.7 [17]. Microsatellite ¢6 higu suit PCR trén 90%, tuin
theo quy luat Hardy-Weinberg va c6 sé lugng alen trén 5
alen phi hop dé truy xuét pha hé [12, 13].

Truy xudt thirnghiém pha hé bang b chi thi microsatellite
trén 50 gia dinh cd giong va danh gid nang lwc truy xudt ciia
bo chi thi:

- Phan tich tht nhat: truy xudt thir nghiém pha hé bing
b chi thi gdm 10 microsatellite trén 50 gia dinh (40 con bd
va 50 con me tham gia sinh san tao ra 50 gia dinh gdm 20 gia
dinh con bd c6 half-sib va 30 gia dinh con b khong c6 half-
sib) ¢6 500 c4 thé c4 con G1 (10 c4 con/gia dinh). Dt liéu
dugc phan tich bang phan mém COLONY 2.0.6.6 véi thuat
toan Maximum Likelihood két hop véi Pair Likelihood. Cac
ty 1¢ dé danh gia nang lyc truy xuat dugc tinh toan theo J.
Fu va cs (2013) [7] va M.T. Nguyen va cs (2019) [13] cho
chung tat ca 50 gia dinh (hay tinh riéng trén hai nhom gia
dinh: bd c6 half-sib (a), b khong c6 half-sib (b)).

- Phén tich th(r hai: sau khi truy xuit pha hé véi 10
microsatellite, tan s6 null-alen cao c6 y nghia thong ké, ty
1¢ 13i kiéu gen, ty 1& mismatch cao khi truy xudt pha hé
v6i 2 mismatch dugce tinh bang phan mém CERVUS 3.0.7,
MICROCHECKER, COLONY 2.0.6.6, VITAGGIGN 8&.5.
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Do chi thi Pahy-02 c6 tan sé null-alen cao c6 ¥ nghia thong
ké (0,063), sai s6 ghi nhan va ty 16 mismatch cao nhét trong
10 chi thi (lan luot 1a 0,007 va 0,134) (két qua khong trinh
bay cu thé trong nghién ctru ndy) nén Pahy-02 duoc loai bo
khi tién hanh truy Xuét pha h¢, bd chi thi truy xuét con lai
v6i 9 microsatellite.

3. Két qua va ban luan

3.1. Két qud ddnh gid tinh én dinh va da hinh ciia bj
microsatellite trén quan dan nghién civu

Ty 18 khuéch dai va thong tin da dang di truyén céac
microsatellite khao sat trén 50 mau bd me GO va 50 miu
dan con G1 dugc trinh bay ¢ bang 2.

Bang 2. Théng tin da dang di truyén chung ctia 10 microsatellite
trén quan dan bé me GO0 va dan con G1 trong nghién ciru.

Locus
Pahy-01 ~ Pahy-02  Pahy-03  Pahy-04 Pahy-06 Puhy-I0  Pahy-I3 ~ Pahy-I5 ~Paky-I7 Pahy-18
N it b me GO (1=51)
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Cinbingdi
lruyén
Hardy-Weinberg
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Tins6 Nulkalen 0,00

083 07 07080 0% 055 0% 05 01 065
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NS: can béng di truyén Hardy-Weinberg véi mirc y nghta (p<0,01) sau
khi hiéu chuan véi kiém dinh Bonferroni; ND: khéng tinh dwoc can béng
Hardy-Weinberg.



Céc microsatellite c6 san pham duoc khuéch dai cao tir
98-100% véi san pham dic hiéu (hinh 1) phi hop cho truy
xut pha h¢ [18]. Ngoai ra, truy xuat pha h¢ yéu cau cac chi
thi phan tu phai c6 do da hinh cao [19]. Téng s6 alen cua
ting chi thi trén nhém mau cé tra tir 5-14 alen, trong do6
thép nhat 1a chi thi Pahy-06, Pahy-10, Pahy-18 khuéch dai 5
alen trén quan dan G1, cao nhat la chi thi Pahy-02, Pahy-04
khuéch dai 14 alen trén quan dan GO, twong dong cac cong
b trén ca da tron Pangasius 1a 7-10 alen [11] va trén ca
tra la 1-9 alen [12], 4-7 alen [13]. Cac microsatellite khao
sat trén quan dan GO va G1 déu tuan theo quy luat Hardy-
Weinberg ngoai trir Pahy-17. Trong nghién ctru nay, hé s6
da dang di truyén (PIC) trung binh cua cac microsatellite
trén GO va G1 lan luot 12 0,71 va 0,67, ty 1& di hop tir quan
sat trung bmh (H,) va ty 1¢ di hop tir mong doi trung binh
(H,) trén tat ca cac locus 1an lugt 14 0,73, 0,76 va 0,73, 0, 71
(bang 1). Két qua nay ciing phi hgp vai cac nghién ctru vé
muc do da hinh cua chi thi microsatellite trén ca tra va cac
loai ca thudc ho Pangasius [12, 13, 20]. Nhu vay, 10 chi thi
microsatellite trong nghién ctru nay déu da hinh, dép ung
dugc cac yéu cau dé duoc sir dung trong truy Xuét pha hé.
Ngoai ra, khi danh gia da dang di truyén trén hai quan dan
cling cho thay, cac chi thi c6 ton tai null-alen véi tan s tir
-0,13 dén 0,15. Vi vay, viéc sir dung chi thi trong truy xuét
pha hé can kiém tra ty 1¢ 16i ghi nhan alen, null-alen va ty
1¢ mismatch trong truy xuét, tranh lam anh huong dén két
qué truy Xuét.

@)
-
r =7
I flﬁ
I |
® ) AN I"-x
[z1z] Bzl

Hinh 1. Mét sé alen dac hiéu dwoc khuéch dai trong phan trng
Multiplex PCR. (A) Alen 113 clia Pahy-01 va (B) Alen 313, 321
cua Pahy-15.

3.2. Két qud thiv nghiém truy xudt phd hé

Két qua truy xudt pha hé trén 50 gia dinh v6i 10
mirosatellite va 9 microsatellite dugc trinh bay ¢ bang 3.
Céc phan tich chi tiét vé truy xuat pha hé theo nhom cac
gia dinh (gia dinh con b6 c¢6 half-sib va con b khong co
half-sib) voi 10 mirosatellite va 9 microsatellite dugc trinh
bay ¢ bang 4.
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Bang 3. Két qua xac dinh pha hé 50 gia dinh ca tra chon giéng.

AL TG fll:)a:ﬁ:i:sixtellite) gh;';:rlf.gaiem)
S6 c4 con duge truy xudt bo me (con) 500 500
Ty 1é c4 con truy xudt duge bd me (%) 91,0 948
Ty 1¢ c4 con truy xudt bd diing (P,) (%) 948 96,0
Ty 1¢ ca con truy xudt me diing () (%) 85,0 942
T 1¢ ¢4 con duge truy xudt ca bd vame ding (P, )(%) 83,0 934

Bang 4. Két qua xac dinh pha hé 20 gia dinh bd c6 half-sib va
30 gia dinh b6 khéng c6 half-sib.

Phan tich 1 Phén tich 2
(10 microsatellite) (9 microsatellite)

Ciic chi tiéu phin tich Gia dinh Gia dinh con ~ Gia dinh  Gia dinh con
conboco  bokhongco  conboco  bo khong co
half-sib half-sib half-sib ~ half-sib

Ty 16 c4 con truy xudt bo ding (P ) (%) 915 95,5 95,5 96,3

Ty 1 ca con truy xudt me ding (P ) (%) 73,5 89,0 94.5 94,0

Ty 1¢ ca con duge truy Xudt ca b va me 695 80 940 %0

ding P,) (%)

Trong phan tich thir nhit voi 10 microsatellite thi ty 16
ca con truy xuét duge bd me, bd ding, me dung, ca bd va
me dung 1an luot 14 91,0, 94,8, 85,0 va 83,0%. Két qua ty 1¢
truy xudt gia dinh con bd c6 half-sib (a) bé dung, me dung,
ca bd va me diing lan lugt 12 91,5, 73,5 va 69,5%, thap hon
cac gia dinh con b6 khong c¢6 half-sib (b) bd dung, me dung,
ca bd va me dung lan luot 1a 95,5, 89,0 va 88,0%. Trong
phan tich thir hai, két qua truy xuat cho thay ty 1¢ ca con truy
xuit duge bd me, bd dung, me diing, ca bd va me ding ting
1én so vdi truy xuét béng 10 microsatellite 1an luot 1a 94,8,
96,0, 94,2 va 93,4%. Ty 1é truy xuat bd ding, me dung, ca
bd va me dang cua cac gia dinh (a) 1a 95,5, 94,5 va 94,0%,
khong chénh I¢éch nhiéu so véi trong gia dinh (b) 13 96,3,
94,0 va 93,0%.

3.3. Ban ludn

O phan tich thtr nhit, kha ning truy xuit ca bé va me
ding trong cac gia dinh chon giéng voi 10 microsatellite
chua cao (83,0%) c6 thé do sy ton tai cua 15i kiéu gen va
dot bién dan dén sy khong twong thich giita alen bd me va
con cai [19]. Khi truy xudt 50 gia dinh, cac chi thi c6 su ton
tai null-alen trén quﬁn dan GO va G1 vdi tan s6 -0,029 dén
0,064, c6 thé anh huong dén két qua truy xuét theo khuyén
céo cua E.E. Dakin va cs (2004) [21]. Pdng thoi, 16i kiéu
gen cuia céc chi thi ciing ton tai véi tan sb thap tir 0,000 dén
0,009 (cac két qua tan sb null-alen, 13i kiéu gen cdc chi thi
khong trinh bay cu thé trong nghién ctru nay). Mic du 16
kiéu gen co thé cho phép nho hon 0,01 van anh huéng dén
két qua truy xuat [22]. Vi vay, khi truy xudt pha hé can xir Iy
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cac van dé nay dé co két qua truy xuat chinh xac nhét [17].
Mot trong nhitng phuong an c6 thé 1a loai bo cac chi thi co
tan s null-alen va sai s6 ghi nhan alen cao 1a giai phap dé
nang cao hiéu sudt truy xudt pha hé [13]. Do d6, nghién ctru
nay loai trir microsatellite Pahy-02 trong truy xuat. Két qua
truy xut voi 9 microsatellite thi cho két qua chinh xac hon
(93,4%) so véi khi truy xudt voi 10 microsatellite (83,0%).

O phan tich thir hai, két qua truy xudt voi 9 microsatellite
trong duong so v6i mot sd nghién ctru da duge bao cdo
trén ¢4 hoi van (93,0-95,0%), cao hon c4 tra hién nay (81,3-
94,0%) [12, 13, 23-25]. Ngoai ra, kha nang truy xuat pha hé
ciing phu thudc vao ciu tric cac gia dinh khi truy xuat [19].
Trong cac chuong trinh chon giéng hién nay, phuong phap
phéi thtr bac tao ra cac gia dinh ¢ con bd half-sib duogc ap
dung chu yéu [26]. Vi vay, viéc truy xuét duge ca thé cua
cac gia dinh con bd co half-sib (a) dong vai trd quan trong
hon gia dinh con bd khong half-sib (b). Cac ca con thudc
cac gia dinh (a) c6 thé c6 cac alen gidng nhau tir bd dan dén
kho truy xudt bd me ding hon cac gia dinh (b). Cho nén, bd
chi thi c6 kha nang truy xuét tot cac gia dinh (a) so véi gia
dlnh (b)coy nghla ap dung thuc té trong chwong trinh chon
gidng. Véi két qua truy xuit ca bb va me dung cac gia dinh
(a) va cac gia dinh (b) cao (94,0 va 93,0%) thi by chi thi
phan tir v6i 9 microsatellite pht hop 4p dung vao thyc tién
cho viéc truy xuat pha hé trén quan dan chon gidng tiép theo.

Trong phan tich truy xudt pha hé voéi 10 chi thi
microsatellite, kha nang truy xuét dugc bd dang (94,8%)
cao hon truy xuit me dung (85,0%), chu yéu khong truy
xuit dugc me tir gia dinh con bd co half-sib (73,5%). Két
qué nay cho thay day 1a han ché trong viéc truy xuat pha hé
v6i bo chi thi phan tir nay trong chon giéng. Trong khi d6,
truy xuat pha hé voi 9 microsatellite ting kha ning truy xuét
dugc bb va me ding dat 96,0 va 94,2%. Ty 1¢ truy xuét b,
me, ca bd va me dang véi bd chi thi 9 microsatellite cua
gia dinh con bd khong c6 half-sib (b) lan luot 12 96,3, 94,0,
93,0%, khong chénh 1éch nhiéu so véi truy xuat gia dinh con
b6 c6 half-sib (a) 1a 95,5, 94,5 va 94,0% di cai thién dugc
viéc truy xuat bd hay me¢ dung. Vi vay, bd chi thi bao gém
9 microsatellite nay phu hop cho truy xuat pha hé trén ca
tra. Kha ning truy xuit cao nay cé tiém ning thay thé danh
dau tir PIT phuc vu chon gidng, nham lam giam anh huong
clia mdi truong wong riéng ré cac gia dinh dén kich c¢& danh
dAu, tir d6 tang d6 chinh xac cta chon loc. Cac nghién cuu
cho thay khi ting s lwong cac chi thi thi lam ting kha ning
truy xudt nhu trén ¢4 trdim c6 Ctenopharyngodon idella (kha
nang truy xuit ¢ thé dat 99,6%), tom Kuruma (kha ning
truy xuat co thé dat 92,0%). Vi vay, can phat trién thém
cac b chi thi da hinh cao tir by gen ca tra két hop voi cac
microsatellite trong nghién ctru nay nham tiép tuc ning cao
hidu qua truy xuét pha hé.
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4. Két luan

Nghién ctru nay da sang loc mot bo chi thi gdm 9
microsatellite va tho nghiém truy xuit pha hé dan ca tra
chon giéng voi ty 1€ truy xudt ca bd va me dtng trong tat ca
cac gia dinh cao, dac biét trén gia dinh c6 half-sib theo bo.
Céc chi thi phan tir trong nghién ctru 6on dinh va c6 tinh da
hinh cao phti hop v6i nghién ciru truy xuat pha hé trén ca
tra. Két qua nay cho thay tiém ning tmg dung truy xuat pha
hé bé“lng chi thi microsatellite nham thay thé phuong phap
danh dau tir PIT truyen thong trong chon giéng 1a kha thi,
dac biét neu chung ta tiép tuc sang loc va phat trién bd sung
thém mot sd chi thi mé&i vao bo chi thi hién c6 thi kha nang
truy xudt s& cao hon.

LO1 CAM ON

Nghién ctru ngay duogc tai tro bdi Chuong trinh VLIR-
UOS South Initiatives, Vuong qudc Bi (mi s6 SI-2019-01-
26). Chung t6i xin giri 101 cam on dén Phong Thi nghiém
Pa dang Di truyén va Tién hoa (Laboratory of Biodiversity
and Evolutionary Genomics), Khoa Sinh hoc, Pai hoc KU
Leuven (Vuong qudc Bi) va Vién Nghién ctiru Nudi trong
Thuy san II v6i nhitng hd trg vé cong nghé va ky thuat cho
nghién clru nay.
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