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SUMMARY

Six microsatellite markers were applied to estimate genetic diversity within and
between four red tilapia strains originated from Ecuador, Malaysia Taiwan and Thailand for
use in subsequent breeding program. Six microsatellite loci were found to be polymorphic in
all accessions. The number of alleles produced from each marker ranged from three to six.
The loci UNH216, UNH231 and UNH159 produced the highest number of alleles at six. The
lowest number of alleles was observed at locus OMO05 and UNH216 with three alleles. The
observed heterozygosity of the six loci ranged from 0.26 to 0.82. F;s value ranged from 0.09 at
locus OMOS5 to 0.41 at locus UNH231. A statistically significant heterozygosity deficit was
detected across almost all of loci that showed the risk of inbreeding level within the two
strains. Fst value showed no significant genetic differentiation between the four red tilapia
strains. Results suggest that it should make cross breeding between the four red tilapia strains
or other populations to improve genetic variation for better breeding programs and to manage
and conserve diversity of genetic source for selection of other traits in the future.
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TOM TAT

Sau microsatellite duoc st dung dé khao sat mirc do da dang di truyén ctia bén dong
ca 16 phi do co nguon gbc tir Pai Loan, Thai Lan, Ecuador va MalaySIa nham phuc vu cho
cong tac chon gidng. Sau microsatellite sir dung déu cho da hinh tren Cc4C mau phan tich, sb
lugng allele dao dong tir 3 dén 6 allele trén mot locus. Céc locus c6 sb lugng allele 16n nhat 13
UNH216, UNH231 va UNH159 vai s6 allele 1a 6. Locus c¢6 sé luong allele it nhat 12 OM05
va UNH216 voi 3 allele. Gid tri allele trung binh cia dong 1 1a 5,3 16n hon so véi gia tri allele
trung binh cua dong 2 1a 4,8. Di hop tir phat hién c6 y nghia cta sau locus tir 0,26 dén 0,82.
Gia tri Fis dao dong tir thap nhat 1a 0,09 tai locus OMO5 va cao nhit 1a 0,41 tai locus
UNH231. Sy thiéu hyt di hop tir c6 ¥ nghia dugc phat hién trén hau hét cac locus cho thiy
mot mic do can huyét dang quan tim trén bon dong ca nghién ctu. Gia tri Fst cho thiy
khong cd nhiéu su khac biét di truyén c6 ¥ nghia giita bén dong ca. Tir két qua dé tai cho thiy
nén tién hanh lai chéo bén dong ca nay hoic lai voi nhitng dong khac ¢6 bién di twong duong
hoidc cao hon nhdm 1am ting bién di di truyén phuc vu cho cong tac chon gidng duoc tét hon
va gop phan giir ngudn gene da dang cho viéc chon loc céc tinh trang khac trong tuong lai.

Tir khéa: ca ro phi do, microsatellite, da dang di truyén, di hop tir.

MO PAU

Ca r6 phi n6i chung va ca ré phi do ndi rieng hién dang duoc nudi rong rai trén thé
gidi, trong do san lugng ca r6 phi cua Trung Quéc va Bong Nam A 14 16n nhat. Hién nay, nhu
cau ca glong tang cao, do do nhiéu trai glong cho sinh san qua nhiéu dot trong nam trén cing
cé& thé bd me, d1eu ndy gop phan 1am giam chat luong con giong (Pham Anh Tuén, 2004). Bén
canh d6, xét v& mat di truyén, nguyén nhan chii yéu din toi sut giam chét lwong giéng 1a do
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giao phoi can huyét (Mair, 1997). Trong quan thé chon loc, giao phéi can huyét gay ra céc tac
dong tiéu cuc nhu tang dong hop tu, dan den co hoi gia ting biéu hién cua gene lan gay chét,
suy thodi can huyet va giam bién di di truyén (Falconer, 1989). Céc nghién ciu cho thay giao
phdi can huyét 1am giam ting truong, kha ning ton tai va sb lugng cé thé di thuong ting
(Pante et al., 2001). Nhang nguyén nhan néu trén dan dén viéc suy thoai chat luong con
gidng. Do d6, viéc lva chon con glong tot 1a yéu t6 quan trong hang dau khong nhirng dam
bao hiéu qua kinh té cua viéc san xuat ma gop phan giir dugc ngudn gene da dang cho viéc
chon loc cac tinh trang khac trong tuong lai.

Ca rd phi la d6i tuong nudi rit trién vong, thi trudng c6 nhu cau ting nhanh, dodo can
nhanh chong dau tu phat trlen Dé san pham ca ré phi nudi co tinh canh tranh cao, can tiép tuc
nang cao chat lwong con giéng, tao pham gidng c6 kha ning 1on nhanh hon va thich img véi
cac vung nude khac nhau, nhanh chong xay dung cac cong ngh¢ san Xuét glong va nudi cho
san pham sach (Pham Anh Tuén, 2004). Microsatellite la mot cong cu déc luc de danh gia
muc d§ da dang di truyén, gop phan thiét thuc dé phuc vu cho cong tac chon giéng. Trén co
& d6, chung t6i tién hanh thyc hién dé tai nay.

VAT LIEU VA PHUONG PHAP

Ca R6 phi d6 thu tir cac gia dinh RO phi thugc dé tai “Panh gia cac thong s6 di truyén
va hinh thanh vat liéu ban dau cho chon giong ca r6 phi do6 Oreochormis spp.” tir Trung tdm
quoc gia giong thiy san nudc ngot Nam B0, Cai Be, Tién Giang.

Céc dong ca rd phi d6 nghién ciu bao gom bon dC)ng cé nhap tir Ecuador (dong 1),
bai Loan (dong 3) va Théi Lan (dong 4) (60 mau/dong) va dong ca nhap tir Malaysia (dong 2)
(53 mau). Cac mau dugc thu co chon loc dé dai dién cho cac dong ca nhap ndi. Mau ca cho
thi nghiém 1a nhiing cé thé ca r6 phi truong thanh, khée manh, duoc thu mot phan vay nguc
Cua c4, bao quan trong ¢on 70°. Mau sau khi thu tai Cai Bé duoc chuyén vé Vién nghién ctru
nudi trong thuy san 11, bao quan trong ti - 24°C cho dén khi tién hanh ly trich DNA.

Bay cdp microsatellites sitr dung cho nghién ciru co chiéu dai tir 17 - 24 bp. Cac cip
primer OMO02 (GenBank No: GU391021) va OMO05 (GenBank No: GU391024) dugc tham
khao tir bai bao cua tac gia Saju va dong tac gia (2010). Bén canh d6, cac cap primer UNH216
(GenBank No: G12367), UNH231 (GenBank No: G12382), UNH172 (GenBank No:
G12324) va UNH159 (GenBank No: G12311) duoc tham khao 1an luot tir hai bai bao cua cac
tac gia Palti va dong tac gia (2002); Romana va dong tac gia (2004).

Béang 1: Cac primer microsatellite dung trong thi nghiém

. . GenBank
Primer Trinh tu Accession No.

OMO02 a 5'TGTGAATTTGACAACTTCCTTTC3’ GU391021
OMO02 b 5’ATCCTTGCAATAAGGTTACAG3’ GU391021
OMO5 a 5’'GTAAAGTTTGGAACAGAAATGCT3’ GU391024
OMO05 b 5’"GATCACTTTTGGACAGACTGG3’ GU391024
UNH216 a 5’"GGGAAACTAAAGGTGAAATA3’ G12367
UNH216 b 5'TGCAAGGAATATCAGCA3’ G12367
UNH231 a 5’"GCCTATTAGTCAAAGCGT3’ G12382
UNH231 b 5’ATTTCTGCAAAAGTTTTCC3’ G12382
UNH172 a 5’AATGCCTTTAAATGCCTTCA3’ G12324
UNH172 b 5’'CTTTTATAGTCGCCCTTTGTTA3’ G12324
UNH159 a 5'TTGTTTTAGGAGCTTCTTTTGTC3’ G12311
UNH159 b 5’ATATTCATCTGGATTTGGCTCTAA3’ G12311
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Microsatellite allele sau d6 dugc kiém tra va sira 16i bang phan mém Micro-Checker
version 2.2.3. ARLEQUIN version 3.1 dugc su dung cho cac chi tiéu phan tich di truyén: can
bang Hardy-Weinberg, mat can bang di truyén (linkage disequilibrium), sé lugng allele/locus,
di hop tir phéat hién va mong doi (Ho va Hg), hé sb can huyét (Fis), gié tri khac biét di truyén
(Fs7). Phong ph allele (Allelic richness) (A,) duoc tinh bang phan mém FSTAT version 2.9.3
bang céch chuan hoa bién di allele vé nhém mau cd sé lugng thap nhat.

KET QUA VA THAO LUAN
Pic diém da dang di truyén ciia cic miu

_ Sau khi xu ly sO liéu bang phin mém Arlequin va Fstat, chung t6i d4 tong hop céc gia
tri vé so allele trén locus (Na), di hgp tur phat hién (H,), di hgp t&r mong doi (He), phong phd

allele (Ay), chi s6 can huyét Fis. C4c chi s6 trén duoc trinh by ¢ Bang 2.

Bang 2. Dic diém da dang di truyén trén microsatellite cia 4 dong cé ro phi dé trong nghién ciru

Mau
Locus Dong 1 Dong 2 Dong 3 Dong 4
N 59 48 54 57
N, 5 4 5 4
H, 0,64 0,50 0,76 0,56
OM02
H, 0,74 0,71 0,71 0,69
A 5,00 4,00 5,00 4,00
Fis 0,13 0,30 -0,08 0,19
N 54 47 59 57
N, 5 5 3 5
H, 0,89 0,66 0,75 0,61
OMO05
H, 0,76 0,72 0,67 0,73
A 5,00 5,00 3,00 5,00
Fis -0,17 0,09 -0,12 0,16
N 59 50 58 54
N, 6 5 3 3
H 0,51 0,50 0,62 0,31
UNH216 0
H, 0,81 0,70 0,51 0,30
A 6,00 5,00 3,00 3,00
Fis 0,37 0,29 -0,21 -0,05
N 58 52 53 48
N, 6 5 6 5
H, 0,47 0,54 0,42 0,71
UNH231
H, 0,77 0,70 0,69 0,74
A 5,81 4,90 5,89 5,00
Fis 0,40 0,23 0,41 0,05
UNH159 N 60 49 56 55
N, 6 6 6 5
H, 0,57 0,63 0,82 0,75
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Locus Dong 1 Dong 2 Dong 3 Dong 4
H. 0,75 0,74 0,78 0,77
A 6,00 6,00 6,00 5,00
Fis 0,25 0,15 -0,06 0,03
N 58 47 56 55
N, 4 4 4 4
H, 0,26 0,43 0,59 0,60
UNH172

H, 0,42 0,68 0,73 0,75
A 4,00 4,00 4,00 4,00
Fis 0,39 0,38 0,20 0,20
N, 5,33 4,83 4,50 4,33
H, 0,56 0,54 0,66 0,59

Trung binh H, 0,71 0,71 0,68 0,66
A 5,30 4,82 4,48 4,33
Fis 0,22 0,24 0,03 0,11

Chu thich: s6 luwong cd thé phan tich (N), s6 lugng allele trén locus (Na), di hop tur phat hién (H,), di hop tir
mong doi (He), phong pha allele (A), chi sé6 cdn huyét (Fis).

C6 thé thiy cac gia tri vé sb lugng allele trén locus (Na), hé s6 di hop tir phat hién va
mong doi (H, va He), phong ph allele (A,) va tan suét allele trung binh khdng c6 nhiéu bién
dong gitra 4 dong ca (Bang 2). Trén téng s6 mau phan tich, Na dao dong tir 3 dén 6 allele. S6
luong allele tong s6 cia dong 1 16n nhat vaéi 32 allele, tiép theo 1a dong 2 va dong 3 véi 29 va
27 allele. Sb lwong allele tong sb cua dong 4 Ia thip nhat voi 26 allele. Tuong tu nhu vay,
dong 1 c6 gié tri allele trung binh I6n nhat 14 5,3; tiép theo 1a dong 2, dong 3. Gia trj allele
trung binh cta dong 4 1a thap nhat voi chi s6 4,3. Gid tri phong phu allele (Ar) trung binh cia
dong 1 l1a 5,3; chling toi nhén thdy gia tri ndy Ién hon so gi4 tri phong phu allele trung binh
cua ba dong con lai lan luot 12 4,8 (dong 2), 4,5 (dong 3) va 4,3 (dong 4). Chi sO Ar dugc xac
dinh bang cach chuan hoa bién di allele vé nhom mau c6 sb lugng thap nhat. Sau khi phan
tich két qua, chung t6i nhin thay locus ¢6 sb luong allele 16m nhét 18 UNH216, UNH231,
UNH159 voi s6 allele 1a 6. Locus ¢6 s6 lugng allele it nhit 1a OM05 va UNH216 véi 3 allele.

C6 thé nhan théy ¢ cd 6 locus ctia 4 dong ca r6 phi d6 nghién ctru trong dé tai déu ton
tai cac allele ¢ tin s0 xuat hién rat thap, Vai gia tri nho hon 0,1 (Hinh 1). Céc allele nay deu
c6 thé dé dang bi mit di néu khong tlen hanh lai bén dong céa rd phi d6 nay véi nhitng quan
thé ca r6 phi do khac c6 bién di di truyén cao hon hoic lai chéo giita cic dong nham 1am giam
nguy co bi mét cac allele ndy, tir d6 ciing gitip han ché su thiéu hut allele & 4 dong ca rd phi
do6 nghién ctru trong dé tai.

Pinh gia chi so cin huyét

Gié tri Fis can phai luu y hon & dong 1, nhitng truong hop co gia tri Fis cao nhat trong
qua trinh khao sat 1a tai locus UNH231 gia tri Fis la 0,40; tai locus UNH172 gia tri Fis 1a 0,39;
tai locus UNH216 gia tri Fis 1a 0,37. Trong khi d6 ¢ dong 2, dong 3, dong 4 cé4c gié tri Fis déu

thap hon 0,3; chi ¢6 hai trudng hop duy nhat tai locus UNH172 gié tri Fis 12 0,38 cua dong 2
va tai locus UNH231 gia tri Fisla 0,41 ctaa dong 3.

C6 sy canh bao vé mirc do thiéu hut di hUp tr ¢ dong 1 (dong ca r6 phi nhap tur
Ecuador), dic biét 1a & 3 locus UNH231, UNH172 va UNH216. Viéc canh bao vé& mtrc do can
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huyét 1a diéu can thiét trong chuong trinh chon gidng boi vi néu quan thé mirc do can huyét
cao sé dan dén tinh trang thiéu hut di hgp tir, khong dam bao tiéu chuan chon 1am con giong
dé tién hanh lai tao trén mot so tinh trang dang va s€ tién hanh chon loc.
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Hinh 1: D6 thi so sanh tan sé allele tai cac locus & 4 dong ca ro phi do
Kiém tra can bang Hardy - Weinberg

Tir Bang 2, ching toi nhan thiy tit ca cac locus & 4 dong ca rd phi do déu co su thiéu
hut di hgp tor mong doi c6 y nghia (p < 0,05) cén ctr vao gia tri di hgp tir quan sat (Ho) va di
hop tir mong doi (He). Cu thé, gia tri H, trung binh cua dong 1 14 0,56 va cta dong 2 1a 0,54;
gia tri He trung binh cua dong 1 14 0,71 va cta dong 2 la 0,71. Gia tri di hop tir quan sat (Ho)
thap hon so vé&i di hop tir mong doi (He) trong 2 dong c& nghién ciru. Su xuat hién cta null
allele hoac bang vach gia (stutter bands) hodc ky thuat dién di st dung trong nghién ctu
khong c6 kha ning phat hién nhiing allele c¢6 kich thuéc gan nhau (khéac biét < 10bp) cia cac
microsatellite loci st dung c6 thé giai thich cho hién tuong trén. Nhu vay nhin tong thé & ca
bén dong ca déu léch khoi can bang Hardy — Weinberg (P = 0,0001 < 0,05).

Sy thiéu hut di hop tir (heterozygote deﬁ01enc1es) da thuong xuyén duge dé cap t6i
trong cac nghlen ctru trén ddi tuong thiy san nudi va ty nhién bang ca hai chi thi phan tir
allozyme va microsatellite (Launey et al., 2001). Tuy nhién, nhiéu nghién ctru d& nhan ra sy
mat da dang allele s& thuong xay ra nhanh hon so v&i viéc mat di hop tir boi vi cac allele c6
tan suat thip van thuong dong gop vao gia tri di hop tir tong thé (Norris va ctv., 1999). Thuc
té, muc do di hop tir co thé cao hon tai mot loci nhat dinh trong nhom d4 qua chon loc (ngay
ca khi c6 sy mét da dang allele rat 16n) so voi trong nhém chua qua chon loc (Bancroft va
ctv., 1995; Pemberton va ctv., 1996). Do d6, danh gia mirc d6 da dang allele ¢ thé 1a mot chi
thi tét hon mirc d6 di hop tir, dé danh gi anh huong thyc té cta cac phuong phap ap dung
trong trai gidng 18n mirc d6 da dang di truyén trén quan dan nudi (Hedgecock va Sly, 1990).
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KET LUAN

Sau khi phan tich vé dong c4 ré phi d6 nhap tir Ecuador, Malaysia, Dai Loan va Thai
Lan chdng t6i ghi nhan gi4 tri allele trung binh ¢ ca bn dong 1a 5 allele trén mot locus. Tir
két qua do, ching toi tién hanh so sanh véi gia tri allele trung binh cua cé rd phi d6 trong
nghién ciru cua tac gia Romana va ctv., (2004) va nhan thay bon dong c& rd phi do ma ching
t6i tién hanh nghién ctru c6 gia tri allele trung binh thap hon so véi gia tri allele trung binh
cta nhitng dong ca rd phi do trong nghién ctru ciia Romana va dong tac gia (7 allele trén mot
locus). Nhu vdy hai dong cé rd phi do nghién ciru trong dé tai c6 su thiéu hut allele, dong thoi
cling c6 su thiéu hut dj hop tu mong doi ¢6 y nghia (P = 0,0001). Bén canh do, chung t6i nhan
thdy b6n dong ca rd phi do nay khong co su khac bit di truyén 16n. Viéc lai chéo gilra cac
dong ca rd phi do co thé 1a phuong phap t6t dé tang da dang di truyén va han ché tic dong tiéu
cuc ciia can huyét nhung van giit duoc cac dic tinh tot cua cac dong ca nhap noi.
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