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TOM TAT

Trong nghién clru nay, 15 chi thi microsatellite cho ca chim vay vang (Trachinotus spp.) tlr cac nghién ctru trwéc
dwoc chon loc @& t6i wu quy trinh nhdm phuc vu phan tich da dang di truyén. Bay chi thj don da dwoc tdi wu thanh
cbng trén ca chim vay vang vay ngan va 4 chi thi dwoc toi wu trén ca chim vay vang vay dai. Tl dé, ba phan (ng
multiplex PCR dwoc phat trién tlr chin mdi don. Trong d6, lva chon dwoc 02 td hop cho ca chim vay vang ngan va
01 t6 hop cho ca chim vay vang dai. Quy trinh phan tich doan véi ba bo chi thj microsatellite twong rng véi chin
locus dwoc xay dwng. Két qua phan tich doan cho théy 8 locus (EC-7; EC-9; EC-10; EC-17; EC-20; EC-28; TB018;
TBGO030) thé hién tinh da hinh véi s6 alen dao déng tir 3 - 6, riéng locus TOB7 khong thé hién tinh da hinh. Két qua
nay co y nghia khoa hoc trong viéc nghién ctvu da dang di truyén ca chim vay vang (Trachinotus spp.)

T khoa: Ca chim vay vang, microsatellite, PCR da méi, phan tich doan.

Optimizaton and Evaluation Multiplex PCR for Analysis of Pompano (Trachinotus spp.)

ABSTRACT

In this study, fifteen microsatellite markers were used to optimize a protocol for analyzing genetic diversity of
pompano (Trachinotus spp.). Seven single markers were successfully optimized for short fin Pompano and four
markers were optimized for long fin Pompano. Three multiplex PCR reactions including two multiplex pools for short
fin Pompano and one pool for long fin Pompano were developed which composed of nine fluorescent-labeled
markers. Fragment analysis process was successfully established with three pools of microsatellite markers
corresponding to nine loci. Genotyping results revealed polymorphism in eight loci (EC-7; EC-9; EC-10; EC-17; EC-
20; EC-28; TB018; TBGO030) with the number of alleles ranging from 3 to 6, whereas locus TO67 showed
monomorphisms. These findings importantly contribute to the understanding of genetic diversity in pompano.

Keywords: Genotyping, microsatellite, multiplex PCR, Trachinotus spp.

R A N 4 . A N PRI 2
trién nghé nu6i ca chim vay vang néi riéng, cac

1. DAT VAN DE

Ca chim vay vang (Trachinotus spp.) dang
la déi tugng nudi tiém ning va duge khuyén
khich tré thanh d6i tugng nudi bién diy hta
hen tai Viét Nam trong thoi gian t6i. Tuy nhién,
s6 lugng ciing nhu ch4t lugng con giéng ca chim
vay vang phuc vu san xuit 12 mot trong nhiing
khé khan trong phat trién nuéi trong thiuy san
bén viing. Ngay ti nhiing giai doan dau phat
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d61 tugng thiy san khac néi chung, viéc nang
cao chat lugng giong 1a van dé rat quan trong.
Mot trong nhiing gidi phap lau dai la thuc hién
cac chuong trinh lai tao, trong d6, viéc danh gia
da dang di truyén cac quan dan ca chim vay
vang can dugc quan tam.

Chi thi microsatellite c6 tinh da hinh cao va
dugc st dung rong rai trong nghién ctiu ban doé
gen va di truyén quan thé (Litt & Luty, 1989;
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Shao et al., 2009). Trén thé giéi, mot s6 nghién
ctiu st dung chi thi microsatellite dé phan tich
da dang di truyén trén ca chim vay vang da
duge bao cao (Gong et al., 2008; Sun et al., 2013;
Xie et al, 2014). Tai Viét Nam, chi thi
microsatellite da va dang dudc st dung rong rai
trong nghién ctu da dang di truyén mot so loai
nudi thily san quan trong nhu ca r6 phi d6 (Bui
Thi Lién Ha va cs., 2011), tém thé chan tring
(Tran Thi Thdy Ha va cs., 2013), ca r6 dau
vuéng (Dudong Thuy Yén va Pham Trang
Nhung, 2015). D61 v6i ca chim vay vang, cac
nghién ctu trong nuéc hau hét tap trung vao
phuong phap nudi, mat dd nudi, kich c¢d tha hay
dinh dudng (Chu Chi Thiét va cs., 2016, 2017;
Nguyen Quang Huy et al., 2017). Cho dén hién
nay, theo chti quan ctia nhém nghién ciiu, é Viét
Nam chua c6 nghién ctu lién quan dén phan
tich di truyén cac quan dan ca chim vay vang
néi chung hay ting dung chi thi microsatellite
trong phan tich da dang di truyén ca chim vay
vang noi riéng. Thém vao d6, viéc phat trién cac
chi thi phan ti trong nghién ctiu thudsng mat
thoi gian t61 wu va tén kém kinh phi dé chon lua
ra dugdc bd chi thi hiéu qua d6i véi d61 tugng
mau nghién ctu. Trong nghién c@iu nay phan
tng PCR don va da mdi dé nhan cac vi tri gen
bdi chi thi microsatellite duge t61 uu, ti d6 lua
chon ra cac cép moéi hidu qua va xay dung quy
trinh phan tich dé phuc vu danh gia da dang di
truyén trén ca chim vay vang tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

MAu c4 chim vAy vang vay ngin va dai dudc
thu tai Trung tdm qudc gia gidng hai sdn mién
Béc - Cat Ba - Hai Phong. Téng s6 40 méu vay
(mdi mau thu 1 cm vay bung) dugce thu ti 20 ca
thé ca chim vay ngin va 20 ca thé c4 chim vay
vang c6 khoi lugng trung binh 1 kg. Mau vay
sau thu dudc bao quan trong cén 98% va chuyén
vé phong thi nghiém Trung tAm Céng nghé sinh
hoc thudc Vién Nghién cttu Nubi trong Thiy san
I - Dinh Bang - Tit Son - Bic Ninh.

2.2. Tach chiét ADN

ADN dudgc tach chiét theo phuong phap két
tia mudi (Sambrook & Russell, 2001). Theo dé,

100 mg mau vay dudc cit nhd va tién hanh 1
trong 1000 pl dung dich Cell Lysis Solution
(Tris - HC1 10 mM, EDTA 100 mM, SDS 2%, pH
8) va 5 ul Proteinase K 20 mg/ml & 60°C trong 3
- 4 h hodc G qua dém. Sau khi miu tan hoan
toan, protein dudgc loai bang cach thém vao 250
ul amonium acetate 7,5 M va ly tdm lanh 4°C
trong 20 phit & téc d6 12.000 vong/phit. Sau do,
ADN duge tia bang ethanol 100% va rda tua
bing ethanol 70%. Lam khé tta roi hoa tan
trong 100 ml nuéc khii ion va bao quan ¢ -20°C.
ADN téch chiét duge kiém tra dinh tinh trén gel
agarose 0,8% va kiém tra dinh lugng bing may
Nanodrop 2000C (Thermo Scientific).

2.3. Toi vu phan rng PCR

Trén ca chim vAy vang vAy ngin, chin cip
moi microsatellite tham khao tit nghién citu cia
Xie et al. (2014) dugc lya chon dya vao mitc d6
da hinh va khuyén céo ctua tac gia (Bang 1).
Thanh phan phan tng PCR dudc thiét lap ban
d4u dua theo huéng dan cta bo KIT Master mix
(Thermo Scientific) v6i thé tich 15 ul gdbm: 7,5 ul
Mastermix 2X; 0,6 pl moi xudi va 0,6 pl mébi ngudge
néng d6 10 pM, 1 pl DNA khuén va H,0O dé ion.
Chu trinh nhiét buéec dau nhu sau: 94°C trong 5
phut; sau d6 1a 35 chu ky (94°C trong 30 giay,
54°C trong 30 gidy, 72 °C trong 1 phut), cudi
cung 6 72°C trong 3 phit. Trong quéa trinh téi vu
phan ting PCR cho tiing méi (PCR don), cac diéu
kién phan ting nhu nhiét d6 gdn mdi va néng d6
mdi va cac chit khac sé duge thay déi phut hop.

V6i ca chim vAy vang vAy dai, sau chi thi
microsatellite cting dugc chon lua tit nhiing
nghién ctu cia Gong et al. (2008); Sun et al.
(2013) (Bang 2) va thanh phan phan tng PCR
buée dau duge thiét lap véi tong thé tich 12 pl
bao gom 6 pl Mastermix 2 X; 0.48 pl mdi xudi va
0,48 pl mdi nguge (10 uM), 1 pl DNA khuén va
H,0 d@é ion véi téng thé tich. Chu trinh nhiét:
94°C trong 5 phut; 35 chu ky (94°C trong 30
gidy, 54 - 57°C trong 30 gidy, 72°C trong 1
phiit), cudi cung & 72°C trong 3 phut.

Sau khi t61 vu duge phan tng PCR don
mbi, hén hgp cac cap mdi (multiplex) sé dudgc
thiét k& bang phan mém Multiplex Manager
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(Holleley & Geerts, 2009) va kiém tra viéc bit
cap chéo giia cac cap mdi bang Multiple
Quy
trinh phan tng multiplex PCR ciing dudc t6i
uu dua vao huéng dan KIT Master Mix
(Thermo Scientific) nham thu dudgc tat ca cac
san phdm PCR ctia cac mdi trong ciing mot

Primer Analyzer (Thermo Scientific).

phan tng. Su thanh céng cua phan ing
multiplex PCR dugc kiém ching bing viéc
phan tich doan trén hé théng may CEQ 80000
ap dung quy trinh huéng dan cua hang
Beckman Coulter. Pa hinh alen cac locus
nghién ctu sé dudc uéc tinh dua vao phan
mém GenAlEx 6.5 (Peakall & Smouse, 2012).

Bang 1. Cac chi thi microsatellite trén ca chim vay vang vay ngan (Trachinotus ovatus)

Locus Sé hiéu genbank Trinh ty mdi S6 alen* Kich thwéc du kién (bp)

EC-7 KF623046 F:ATATCAGCGTCCACCCAAAC 10 182 - 202
R:GACGACACACATCCTGCACT

EC-9 KF623047 F:GCTTGTGGAGACCATGACG 7 127 - 158
R:CTCCTGGAGGAACTGTGGAG

EC-10 KF623048 F:CGTCTGATCCCATCTCTGTG 17 135 - 196
R:CTGGTCACTGGAGCTGTGTG

EC-12 KF623049 F:TGCTGTAAATCCACTCGCTCT 7 153 - 190
R:TGTGATGGTAAGGGGCTAGG

EC-14 KF623051 F:AGGGTAAGGGGCTAGGGAAT 8 143 - 187
R:GTTCTGGTCCACGCCTCTTA

EC-17 KF623053 F:GGTCTGTAGAGAACCAGAACAGT 14 154 - 203
R:GCTCCTGTGGAGGACAGAGA

EC-20 KF623055 F:CCACCATCAATCAGCTGTCA 8 171-201
R:AGGTGCTCCACAGATGTTCC

EC-25 KF623057 F:CCTTACTAAGTAGCAAGTACA 18 143 - 213
R:TGACTTGTTGAGGGTGAAAGTG

EC-28 KF623058 F:GACGTGTTCCACAGCAAGAA 8 179 - 205

R:AGGAATGGTCCCAAAGAATG

Nguén*: Xie et al. (2014)

Bang 2. Cac chi thi microsatellite trén ca chim vay vang vay dai (Trachinotus blochii)

S6 hiéu . S6 Kich thuéc o
Locus genbank Trinh tw moi alen* du kién (bp) Tac gia
TBO18 EU707447 F:GGCCTCCTGCACCTCACCAT 8 144 - 146 Gong et al.
R:ACGCTTTGCCGCCTAACCTTC (2008)
TBGOOS EU707449  F:AGCATTTTCACCTCCTCCATTG 14 186 - 242
R:TCGCGACAAACTTTAACTCATC
TBGO15 EU707450 F:CACAGGGGGAACAAGCAAACT 14 150 - 188
R:TGGACATTGGCACTAAGCCTGA
TBGO30 EU707452 F:TAGCGGGATCACTTTACCAAC 9 240 - 242
R:GCCTGCGCATGAATACACAGA
TBGO34 EU707453 F:AGCCAATGCCAGGGTTGAGG 9 235 - 243
R:GTGGCTGCAGCAGGTTCACTG
TO67 F:GCAGCCAGATGTTATTTC 10 249 - 275 Sun etal.
R:CCCTGTTTACCTCCACCC (2013)

Nguén*: Gong et al. (2008); Sun et al. (2013)
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3. KET QUA VA THAO LUAN
3.1. ADN téng sé

ADN t6ng s6 sau khi tach chiét cho két qua
dinh tinh véi cac vach bang sang, ré6 nét (Hinh
1) va dinh lugng véi nong d6 DNA dao dong
trong khoang 100 - 150 ng/ul. Nhu vay ADN
tong s6 dam bao diéu kién dé thuc hién phan
ting PCR khuéch dai cac vi tri microsatellite ¢
cac budc ti€p theo.

3.2. T6i wvu PCR
PCR don méi

Két qua téi uu PCR don méi ban dau cho
théy sau méi (EC-7, EC-9, EC-10, EC-14, EC-
20, EC-28) trén téng s6 chin mdi thi nghiém
cho cdc mau ca chim vAy vang vAy ngin cho
bang vach sang, ro nét, ding véi kich thuée du
kién va khéng c¢6 san phadm phu (Hinh 2).

Céac médi EC-20, EC-25 qua nhiéu 14n t6i uu
van cho két qua khéng nhu mong dgi, bing vach
khéng dic hiéu xuat hién, rieng méi EC-17 khi
thuc hién PCR & cac diéu kién nhiét do gén moi

khac nhau tit 54 - 56°C, gitt nguyén thdi gian va
nhiét d6 cia cac giai doan khac, giam noéng d6 méi
xudng 0,4 pl thi da cho két qua béng vach rd nét &
nhiét d6 gdn mbi 55°C (giéng 4).

Nhu vay, sau qué trinh t8i vu diéu kién phan
ting PCR méi don cho ca chim vay vang viy ngin
ching t6i da t6i uu dudc 7 trén téng s6 9 mdi
microsatellite ban dau. Cac moéi bao gom: EC-7,
EC-9, EC-10, EC-14, EC-17, EC-20, EC-28.

Déi v6i ca chim vay vang vay dai két qua
dién di kiém tra san phdm PCR don mdéi (Hinh
4) cho thay: Moi TBG030 va moi TO67 cho bang
vach 16 nét, khong c6 san phdm phu, kich thuéce
khoang 240 - 270 bp. Méi TBG034 khi t6i uu
nhiét d6 gin mdi & 56°C cho sang, ré nét, kich
thudc ding véi kich thuée moi 235 - 243 bp. Cac
moi con lai TBGO15, TB018 va TBGO08 can
phai t6i uu lai.

Sau khi thay d6i mét s6 thanh phan va diéu
kién phén tng nhu tiang nhiét d6 gdn mdi lén 60
°C, giam thdi gian kéo dai xudéng 30 s, gidm so
chu ki xudng 30 chu ki va tang thoi gian héi

DNA ca chim vAy vang - viy ngin

DNA ca chim vay vang - vay dai

10 Ladder

Hinh 1. Két qua dién di tdng s6 DNA clia mAu ca chim vay vang ngin

va dai trén gel agarose 0,8%

6 7 8 910 1112 13 14 1S5S 1617

Hinh 2. Hinh anh dién di sin phdm PCR trén gel agarose 1,5%

Ghi chi: Giéng 1: thang chuan 100 pb; Giéng 2,3,4: san phdm PCR méi EC-7; Giéng 5,6,7: san pham PCR méi EC-9; Giéng
8,9,10: san phdm PCR moi EC-20; Giéng 11,12,13: san pham PCR méi EC-28; Giéng 14,15,16: san pham PCR méi 14.
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Hinh 3. Két qua dién di san pham PCR trén gel agarose 1,5 %

Ghi chi: Giéng 1: thang chuan 100 pb; Giéng 2: san pham PCR méi EC-7, Tm=54°C: Giéng 3: san pham PCR méi EC-7,
Tm=54,5°C: Giéng 4: san phdm PCR méi EC-7, Tm=>55 °C; Giéng 5: san phdm PCR moi EC-7, Tm=56 °C.

1 22345 67 &9 10

1112 13 14

1516 17 18 19 20 21

Hinh 4. Kiém tra san phiAm PCR trén gel agarose 1,5 %

Ghi chu: Giéng 1, 14, 21: thang chudn 100 pb; Giéng 2,3,4: san pham PCR méi TBGO15 - Tm=56°C; Giéng 5,6,7: san pham
PCR méi TBG030 - Tm=56"C; Giéng 8,9,10: san phdm PCR méi TB018 - Tm= 54°C: Giéng 11,12,13: san phdm PCR méi
TBGO008 - Tm=54°C: Giéng 15,16,17: san phdm PCR méi TBG034 - Tm= 54°C, 55°C, 56°C; Giéng 18,19,20: san pham PCR moi

TO67 - Tm= 55°C, 56 °C, 57°C.

Hinh 5. Kiém tra san pham PCR trén gel agarose 1,5%

Giéng 1: thang chuin 100bp; Giéng 2,3- Tm=60°C: san pham PCR méi TB018- Tm=60°C; Giéng 4,5: san phdm PCR moi
TBGO0S- Tm=60°C; Giéng 6,7 san phdm PCR méi TBGO15- Tm=60°C.

tinh 1én 10 phit so véi phan ting PCR don méi
ban dau. Két qua dién di hinh 5 cho thay moi
TBO018 (giéng 2,3) cho bing vach rd nét, khong
¢6 san pham phu, kich thuéc san phadm gan 200
bp, nhu vay locus TB018 da dugc t6i uu. Trong
khi d6, hai méi TBG008 va TBGO015 qua mot s6
lan thay d6i chuong trinh phan ting PCR thi san
phdm xudt hién nhiéu bang phu, khéng dic
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hiéu, khéng ding kich thude mong dgi.

Nhu vay, sau qua trinh t&i uu diéu kién
phan tng PCR méi don cho ci chim vay vang
vay dai da t6i uu dugc 4 trén téng s 6 moi
microsatellite ban dau. Cac médi bao goém:
TBG030, TBG034, TB018 va TO67 sau d6 sé
tiép tuc dua vao nghién ctu thiét 1ap quy trinh
cho phan @ing PCR da méi (multiplex PCR).
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PCR da moéi (multiplex PCR)

Multiplex PCR 1a mét ky thuat sinh hoc
phan tt phé bién dé khuéch dai nhiéu ADN dich
trong mét phan tng PCR, qua d6 nhiéu hon mot
chudi muc tiéu c6 thé duge khuéch dai bing
cach st dung nhiéu cap moéi trong mot hén hgp
phan tng. Do dé, ky thuat nay c6 kha ning tiét
kiém dang ké thoi gian, nd luc trong phong thi
nghiém déng thoi ting hiéu suat cong viéc trén
s6 lugng mAu 16n ma khong anh hudng dén két
qua cta thi nghiém.

Két qua st dung phan mém thiét k& t6 hop
mbi da tit 11 mdi don da lua chon duge 3 t6 hop
multiplex PCR, mbi t6 hop c6 3 mdi trong d6 c6
2 t6 hop clia ca chim vay vang vy ngin (nhém
1, nhém 2) va 1 t6 hgp caa ca chim vay vang vay
dai (nhém 3).

Két qua td6i uu quy trinh phdn tng
multiplex PCR dua vao két qua t61 uu cac méi
don déu cho th&y khuéch dai dudc san pham
PCR nam trong khoang kich thuéc du kién (150
- 250 bp) cho ca 3 t6 hop méi véi ty 1& pha mbi
trong mdi t6 hop 1a (1:1:1). Céac két qua nay dudc
thé hién ré nét va chi tiét hon qua qua trinh
phéan tich doan.

3.3. Phan tich doan trén hé théng CEQ 8000

Két qua phan tich doan thé hién qua biéu
d6 dudng tin hiéu cho thay cac dinh tuong tng
véi cac doan san phdm ADN du kién duge nhan
lén & ca 9 locus. Hinh anh tin hiéu d6 ré nét, it
nhidu. O cac ca thé di hdp ti sé quan sat dugc 2
dinh tin hiéu riéng ré tuong ting v6i 2 alen cach

nhau trong khoang tit 2 dén 50 bp tiy theo kiéu
lap cua locus microsatellite. Trong khi d6 6 céc
ca thé déng hop tl, mot dinh tin hiéu sé duge
ghi nhéan tudng tng véi 2 alen c6 cung kich
thude. Tuy nhién, & locus TO67 chi quan sat
dugc mot dinh tin hiéu duy nhat cung kich
thuée (234 bp) trén tat ca cac mau ca chim vay
dai nghién ctu. Két qua khuéch dai nhiing locus
muc tiéu duge thé hién qua biéu d6 dudng tin
hiéu cho thiy mtic d6 tucng thich gitia cic cip
moi 1a thap, trong khi d6 tuong dong gitia cac
diéu kién phan ting 12 cao, cho thiy nhiing bo
chi thi nay 1a hiéu qua trong viéc uéc tinh cac
kiéu gen (genotyping) trong bién d6i di truyén.
Két qua ude tinh da hinh alen cho céc ca thé ca
chim vAy vang vAy ngin trén 6 locus
microsatellite nghién ctu duge thé hién ¢ hinh
7, da phat hién duge téng s6 24 alen véi kich
thuéc alen dao déng tu 143 dén 201 bp. Trong
d6 chi c6 2 alen thudc locus EC-20 dudce coi 1a
hiém véi tan s6 xuit hién thap (0,063), s6 luong
alen mdi locus dao dong tit 3 dén 6 alen. Trén t6
hop multiplex 1 da x4c dinh duge 10 alen téng
s6, trong d6 tinh da hinh cao hon duge thé hién
d EC-17 véi 4 alen; locus EC-9 va locus EC-10
c6 s6 alen 1a 3 alen. Tuong tu nhém véi 2, téng
s6 ¢6 14 alen dudc xac dinh, trong dé locus EC-
20 c6 tinh da hinh cao nh4at véi 6 alen va 2 locus
con lai 1a EC-7 va EC-28 c¢6 sd alen bing nhau
la 4 alen. Tan s6 alen cta cac locus
microsatellite dugec thé hién ¢ hinh 7. Trong
nghién ctiu nay s6 lugng alen cua ting locus cho
két qua thap hop so véi nghién ciiu caa Xie et al.

Bang 3. Théng tin cac nhém chi thi microsatellite

Nhém Tén mbi Mau huynh quang Nhiét d6 téi wu (°C) Loai nghién ctru

1 EC-9 D4 (Xanh da troi) 54,0 Ca chim vay vang vay ngan
EC-10 D3 (Xanh la cay)
EC-17 D2 (ben)

2 EC-7 D4 (Xanh da troi) 54,5 Ca chim vay vang vay ngén
EC-20 D3 (Xanh la cay)
EC-28 D2 (Pen)

3 TB018 D4 (Xanh da troi) 57,3 Ca chim vay vang vay dai

TBGO030 D3 (Xanh la cay)

TO67 D4 ( Xanh da troi)
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Hinh 6. Tin hiéu d6 phén tich doan san pham PCR tit phan @&ng multiplex PCR
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Hinh 8. Tan s6 alen tai 3 vi tri microsatellite trén quan dan ca chim vay vang vay dai
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(2014) & doi tuong T. ovatus, sd alen dao dong tix
8 dén 18 alen/locus. Nguyén nhéan cua su sai
khac nay dudc 1y gidi 1a do nghién cu chi phan
tich trén s6 lugng ca thé nhé (8 ca thé trén médi
d61 tuong) so vdi sb lugng ca trong nghién ctiu
cua Xie et al. (2014) 1a 30 ca thé. Nhu vay, mtc
da hinh trong cac locus nghién cétu nay nam
trong pham vi mang thdéng tin cao, phuc vu tot
cho cong tac danh gia da dang di truyén.

Trén d6i tudng ci chim vay vang vay dai,
muc d6 da hinh cho 3 locus nghién ctu la 10
alen tong s6, véi kich thuée alen dao dong ti
164 - 234 bp, trong d6 c6 3 alen c6 tan s6 xudt
hién th&p 0,063. Locus TB018 va TBGO030 thé
hién tinh da hinh véi s6 alen l1an lugt 14 5 alen
va 4 alen. Dic biét, locus TO67 chi thé hién 1
alen duy nhat véi tdn s6 xuat hién 100% khi
phéan tich trén ca 8 ca thé ca chim vAy vang vay
dai, do d6 locus nay khong thé hién tinh da
hinh, locus nay khong hiéu qua khi st dung
trong qua trinh phan tich da dang di truyén
trén quan dan ca chim Viét Nam (Hinh 7).
Nhitng alen nay cé thé dé dang mét di néu
khong c6 su lai tao dé duy tri. Viéc lai tao gitia
cac quan dan c6 ngudén goc khac nhau la mot
giai phap hitu hiéu giip duy tri da dang alen va
¢6 thé phuc héi mét phan su da dang di truyén
bi m4t di nhu dé xuat cia Freitas et al. (2007).

4. KET LUAN

Nghién ciu da t6i vu thanh cong 11 chi thi
phan ti microsatellite cho ca chim vay vang,
trong d6 7 v6i ca chim vay ngin (EC-7, EC-9,
EC-10, EC-14, EC-17, EC-20, EC-28) va 4 vdéi
ca chim vay dai (TBG030, TBG034, TB018 va
TO67). Tt d6 da thiét k& duge 3 t6 hop mdi
multiplex, gdbm nhém 1: (EC- 9; EC-10; EC-17)
va nhom 2: (EC-7, EC-20, EC-28) cho ca chim
vay ngin va nhém 3: (TB018, TBG030) cho ca
chim vay dai.

Quy trinh phén tich doan phuc vu danh gia
da dang di truyén trén ci chim viy vang vay
ngin va vAy dai ciing dudc phat trién thanh
cong. Céc locus trong cac t6 hgp mdi déu thé
hién tinh da hinh va c6 tiém ning st dung trong
nghién ctiu da dang di truyén cting nhu hd trg

cac nghién ciu khac lién quan dén ca chim vay
vang véi thoi gian rit ngin va tiét kiém chi phi.

LOI CAM ON

Nghién ctu dugc thuc hién véi su hoé trg
kinh phi tit Tiéu du an: “Hién dai héa cong nghé
san xuét cad bién quy mé céng nghiép & Viét
Nam nham ning cao san lugng, chit lugng va
vé sinh an toan thuc phdm” (03/FIRST/2a/RIA1)
thude Dy an: “P4y manh ddi méi sang tao thong
qua nghién ctu khoa hoc va cong nghé”
(FIRST). Nhém tac gia xin chan thanh cdm on
Trung tdm Quodc gia Giong Hai san mién Bic da
hé trg thu mAu ca dé ching téi hoan thanh
nghién ctiu nay.
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