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TOM TAT

Nghién ciru st dung 6 chi thi phan tir microsatellite danh gia mirc d6 da dang di truyén cac quin dan tom

cang xanh (Macrobrachium rosenbergii) ctia phép lai ndi dong c6 ngudn gdc tir phép lai hdn hop giita 2 dong
tom Viét Nam (DPdng Nai va Mé Kong) va dong tém Hawaii. Két qua cho thdy tit ca cac quin dan gia hoa co
ngudn gde tir phép lai ndi dong c6 mirc d6 da dang di truyén cao v6i sé lugng allele trung binh trén 1 vi tri dao
dong tir 13 t6i 15 allele. Mirc d6 di hop tir thuc té (H,) dao dong 0,84-0,89 va mirc d6 di hop o ly thuyét (H,)
dao dong 0,87-0,89. S6 licu microsatellite cua cac pheép lai noi dong duoc gop chung thanh quén dan gia hoa
dé so sanh sy da dang di tmyen v6i quan dan tyr nhién. Két qua phan tich cho thiy khong c6 sy khdc biét cua
su da dang di truyén gita quin dan gia hoa va quéan dan c6 ngudn gbe tir tw nhién. S6 luong allele trung binh
cla quan dan gia hoa 1a 24,33 va quan dan ty nhién cling la 24,33. Muc do di hop tir thuce té ciia quén dan gia
hoa 1a 0,87 trong khi d6 chi so nay & quin dan ty nhién 1a 0,90. Mirc d6 di hop tir 1y thuyét ciia quén dan gia
hoa 13 0,94 va chi sé nay & quan dan ty nhién 1a 0,95. Két qua nay cho thay quédn dan tom cang xanh gdc hinh
thanh tir cac phép lai ndi dong khong bi suy giam mirc do da dang di truyén trong qué trinh gia hoa. Vi vay
quéan dan tém cang xanh ban diu nay c6 thé sir dung la ngudn vat liéu phuc vu cho chwong trinh chon gidng

tom cang xanh trong tuong lai & Viét Nam.

Tir khéa: Da dang di truyén, gia héa, Macrobrachium rosenbergii, microsatellite, tom cdng xanh

MG PAU

Tom cang xanh (Macrobrachium rosenbergii) 1a
mot trong nhitg ddi twong thiy san nudc ngot co
gi4 tri kinh té cao & Viét Nam va nhiéu noi trén thé
gi6i. Tuy nhién nghé nudi tom cang xanh hién nay
van con phu thude nguon tom giong chua dugc cai
thién chét luong di truyen nén dat san luong thap va
dé min cam véi dich bénh, anh hudng dén sy phat
trién bén vimng cua nghé nudi. Ngoai ra, nghién ctru
di truyén trén tom cang xanh con rat han ché, mac du
loai nay la dbi twong nudi nudc ngot phd bién &
nhiéu noi trén thé giéi. Hién trang nay cho thiy su
can thiét ciia chwong trinh nang cao chat luong di
truyén cho tdm cang xanh nhim cai thién mot s6 tinh
trang c6 gid tri kinh té.

Phuong phép chon giéng cho thay ¢6 nhiéu tiém
ning cai thién chat luong con giong thuy san boi
hiéu qua chon loc cua a6i tuong thiy san thudng cao

hon cac dong vat nuoi khac (Olesen et al., 2003).
Hiéu qua cta chuong trinh chon giéng 1a lam thay
d6i tan s allele & cac vi tri (locus) c6 anh huéng dén
tinh trang chon loc bz"mg cach tang sb lugng allele cé
loi va gidm thiéu hodc loai trir allele bt loi dén tinh
trang quan tdm (Gjedrem, Thodesen, 2005). Su
thanh cong cta chuong trinh chon gidng vé lau dai
s& phy thudc dang ké vao muc do bién di di truyén
cua quan dan gbc phuc vu cho chwong trinh chon
gidng (Falconer, Mackay, 1996). Vi vay u6c tinh
mirc d6 da dang di truyén ciia quan dan gia hoa ban
diu co6 y nghia quan trong truéc khi tién hanh
chwong trinh chon gidng.

Chi thi phan tr microsatellite c6 tinh da hinh cao
va xudt hién nhiéu trong hé gen cia da sb cac loai
dong vét va di truyén theo quy luat Mendel ddng tinh
troi (Liu, 2007). Vi vay, microsatellite duoc su dung
rong rai dé nghién ciru da dang di truyen cua quan
dan ty nhién va quin dan gia hoa cua nhidu dbi
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tugng thiy san. Nhiéu microsatellite cho tom cang
xanh di duoc cong bd (Bhassu et al., 2008; Chand et
al., 2005; Chareontawee et al., 2006; Divu et al.,
2008; See et al., 2009) c6 thé sir dung dé danh gia da
dang di truyén trén tom cang xanh (Banu et al.,
2015; Hai et al., 2015; Karaket et al., 2011;
Schneider et al., 2013). Trudc khi bit dau chuong
trinh chon gidng tom cang xanh, phuong phap lai
hdn hop gitta cac dong khac nhau 1a budc di can
thiét dé danh gia cac dong tom lam co s6 hinh thanh
quan dan gdc cho chwong trinh chon gidng sau nay.
Muc tiéu cua nghién ciru 1a: (i) danh gia muc d¢ da
dang di truyén ciia quin dan gia hoa dau tién (quan
dan gde), (ii) so sanh muc do da dang di truyen giita
quan dan tom gia hoa sau 1 thé hé va quin dan tom
co nguon goc tr ty nhién.

NGUYEN LIEU VA PHUONG PHAP
Poi twrgng nghién ciru

Tom cang xanh sir dung trong phép lai hon hop
bao gdm 2 dong tém Viét Nam c6 ngudn gdc tu
nhién thu thap tir song Pong Nai (DN) va song
Mékong (MK) va dong tom thir 3 c¢6 ngudn gde tir
Hawaii (HW). Phép lai hdn hop bao gdm 3 phép lai
ndi dong (BNxDN, MKxMK, HWxHW) va 6 phép
lai khac dong. Tom giéng tir nhidu gia dinh cia 1
phép lai dugc tron 1an nhau va tha nudi trong giai
luéi c6 kich thuéc 4x8x1.5m. Mau chan boi tlr cac
¢4 thé cua phép lai ndi dong (140 miu) dugc thu
thap cho thi nghi€m phén tich microsatellite cta
quén dan gia héa sau 1 thé heé. Tuong tu, mau chan
boi ciia tdm ty nhién c6 ngudn gdc tir song Pong Nai
va Mékong (30 miu) va ngudn gbe tir Malaysia (30
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méu) dugc thu thap dé phan tich microsatellite cua
quan dan ty nhién.

Tach chiét DNA, phin tng PCR va phan tich
microsatellite

DNA tbng s6 dugc tach chiét tir mau chan boi
bang dung dich muéi theo phuong phap cua Miller
va dong tac gia (1988).

Sau chi thi microsatellite dugc sang loc bao gdbm
3 cap mdi cua nhoém nghién ciru Charoentawee va
ddng tac gia (2006) cong bd va 3 cip mdi duge phat
trién tai Phong thi nghiém Sinh thai phan tir cia Dai
hoc Cong ngh¢ Queensland (Bang 1). Phan ttng PCR
¢6 thé tich 25 pL bao gdm 50-100 ng DNA, 1 don vi
Tag (Roche), 0,5 pM mdi xudi (danh ddu mau huynh
quang HEX), 0,5 uM mdi nguoc, 0,1 mM dNTP, va
dung dich dém 10x (100 mM Tris-HCL, 15 mM
MgCl,, 500 mM KCI, pH 8,3). DNA dugc lam bién
tinh ¢ nhiét d6 94°C trong thoi gian 3 phut, tiép theo
la chu trinh nhiét 30 chu ky bao gdm: DNA bién
tinh trong 30 gidy & nhiét do 94°C, phan ung lai
trong 45 gidy & nhiét d6 ddc hiéu cho timg cip mdi
(Bang 1), phan tng téng hop soi DNA méi trong 1
phiit & nhiét d6 72°C. Sau chu ky cudi, phan tmng
PCR dugc duy tri thém 10 phuat ¢ nhiét d6 72°C. Hon
hop sin pham PCR va dung dich phim mau (ti 18
1:1) dugc lam bién tinh & 95°C trong thoi gian 3 phit
va lam lanh trén da trong 3 phat trude khi dién di.
San phim PCR duoc dién di trén gel acrylamide 5%
bang thiét bi Gelscan 2000 (Corbett Research). Kich
thudc cia microsatellite dugc so sanh véi thang
chudn TAMRA (Genescan-350) va phén tich bing
phin mém ONE-DSCAN (Scanalytics).

Bang 1. Trinh ty mdi (primer), nhiét dd gan mdi va trinh tw 13p lai clia cac microsatellite. * Charoentawee et al. (2006)

Primer Trinh ty 5-3’ Nhiét d6 gan mdi (°C)  Trinh tw 13p lai
Qut8o7 F(HEX): TA CGT GAT TCG AGG CAT GAG 55 (GA)
R: CTA GCG GGA CTA GTG GAA CG
Quts17 F(HEX): AT GGC CAA GAT GAA AGA TGC 57 (CT)zo
R: CTG TCT GTA CCG CAG TCG AA
Quts19 F(HEX):TG ATG GGT CGT GTT TTG TGT 50 (CT)as
R: CCC CTC TCG GGA AGA GTA AT
Quts22 F(HEX):GA AAG AAC ATC CGG CAA AAA 54 (TC)zo
R: AAT CAA AAG CAA TCA CGG AGT
Mbr3’ F(HEX): CA ACT CTA TGT TTC GGC ATT TGG 62 (AG)14
R: GGG GAA TTT TAC CGA TGT TTC TG
Mbr10’ F(HEX):AT GAC GAT GAT GAG GAA TGA AGC 60 (ATG):A(ATG),

R: TTT CAG GCT ATA TCA AGC AAC AG
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Phan tich s liéu

S6 liéu microsatellite dugc kiém tra cac allele a0
(null allele) bang phin mém MICROCHECKER
2.2.3 (Oosterhout et al., 2004) truge khi duoc phan
tich tiép theo. Su da dang di truyén cta cac quan dan
tom dwoc wdc tinh dya vao cac chi sd: sé luong
allele (4 — allele), mirc d6 da dang allele (4, — allelic
richness), allele dac trung (4, — private allele), ty 1¢
di hop tir thuc té (H, — observed heterozygosity) va
ty 1& di hop tor ly thuyét (H. — expected
heterozygosity). S6 luong allele va mirc do da dang
allele dwgc tinh toan bang chuong trinh FSTAT
2.9.3.2 (Goudet, 2002), trong khi d6 allele dac trung
va ty 1& di hop tir dugc phan tich bang phin mém
Arlequin 3.1 (Excoffier et al., 2006). Chuong trinh
GENEPOP 4.0 dwgc s dung kiém tra cén bing
Hardy-Weinberg (Raymond, Rousset, 1995).

Nghién ciru so sanh sy da dang di truyén ctia quan
dan gia hoéa va ty nhién dya trén 3 microsatellite 1a
qut17, qut22 va mbr3. Su sai khac c6 y nghia thong ké
cua cac chi tiéu 4, 4,, H, va H, gitta 2 quﬁn dan duoc
kiém tra dya vao phép thir Student’s r-test (Sokal,
Rohlf, 1995). Chuong trinh GENEPOP 4.0 dugc st
dung dé woc tinh Fsr va kiém tra do tin cay théng ké
(Raymond, Rousset, 1995).

KET QUA

Sw da dang di truyén cia quin dan gia héa sau
mjt the hé

Béang 2 trinh bay cac chi sb da dang di truyén
ciia quin dan gia hoa khi phan tich 6 microsatellite.
Nghién ctru x4c dinh duoc téng cong 121 allele cho
6 microsatellite. Pa sb céc allele c6 muc do da hinh
cao dao dong tur 18 allele cho vi tri qut807 toi 29
allele cho vi tri mbr3. Vi tri mbr10 c¢6 mic d6 da
hinh thép nhét v6i sé luong allele x4c dinh duge 1a
10 allele. Mtrc d§ da dang allele (Ar) trong d6 co su
hidu chinh s6 lvgng mau phan tich cho két qua woc
tinh 1a 8,78 allele cho vi tri mbrl0 va cao nhét 1a

24,66 allele cho vi tri mbr3. Ty 1€ di hgp tir thuc té
(H,) cho tAt ca microsatellite 1a tuong ty nhau,
khoang dao dong 0,84 - 0,89 va khong sai khac c6 y
nghia théng ké khi so sanh véi ty 18 di hop tur 1y
thuyét (0,87 - 0,89).

So sanh mirc d§ da dang di truyén cia quan dan
gia hoa va quan dan tw nhién

Céc chi s6 da dang di truyén cta quan dan gia
hoa va quén dan ty nhién dugc trinh bay ¢ Bang 3.
Két qua phan tich 3 microsatellite cho thay sé lugng
allele trung binh/microsatellite giira qun dan gia hoa
va ty nhién 1&  khong khac  nhau
(24,33/microsatellite). Trong khi d6 mic d§ da dang
allele (4,) ciia quan dan gia hoa va tu nhién lan lugt
la 22,18 va 24,25, nhung sai khac nay khong cé y
nghia thong ké (p > 0.05). Tuong tu, muc do di hop
tur thue & cua quén dan gia héa va ty nhién lan luot
la 0,87 va 0,90. Su sai khac nay ciing khong cé y
nghia théng ké (p> 0.05).

Tuy nhién sy phan b allele cia quin dan gia
hoa va ty nhién tuong d6i khac nhau. Két qua phan
tich vi tri qut817 cho thiy ca hai quan dan c6 nhiéu
allele c6 kich thugc 182200 bp. Tuy nhién quan dan
gia hoa c6 tin sb dang ké allele ¢6 kich thudce 170 va
216 bp (Hinh 1). Dbi véi vi tri qut822, da sb allele
clia quan dan gia hoa c6 kich thude 16n (242, 244 va
248 bp), trong khi d6 da sb allele ciia quan dan tu
nhién c6 kich thue nho (200 va 216 bp) (Hinh 2).
Dbi v6i vi tri mbr3, da sb allele ciia quan dan gia hoa
¢6 kich thudce 1a 234 va 250 bp, va da sb allele cua
quan dan ty nhién co kich thudc 1a 242 va 244 bp
(Hinh 3). S6 lugng allele dic trung ciia 2 quan dan la
gidng nhau (Bang 4). Két qua so sanh gilra 2 quéan
dan cho thdy su da dang di truyén dya trén muc do
da dang allele va mirc d¢ di hop tir 1a gin nhu gidng
nhau giita 2 quin dan. Tuy nhién sy khac nhau cua
s6 allele phd bién va tin sd xuét hién cta n6 gop
phin véo sy sai khac co ¥ nghia thong ké cta gia tri
Fsr khi so sanh giita 2 quan dan (Fsr = 0,02, p <
0,01).
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Hinh 1. Kich thwéc allele va tan s allele ctia microsatellite qut817 ctia quan dan gia héa va quan dan tw nhién.
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Hinh 2. Kich thwéc allele va tan s allele ctia microsatellite qut822 ctia quan dan gia héa va quan dan tw nhién.
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Hinh 3. Kich thuwéc allele va tan sb allele clia microsatellite mbr3 ctia quan dan gia héa va quan dan tw nhién.
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Bang 2. Sy da dang di truy&n ctia cac microsatellite ctia cac quan dan tom cang xanh gia héa (DN, MK, HW). n-sé lwong
mau, A-s6 lwong allele, A-sw da dang allele, Ho-ty 1& di hop tir ly thuyét, H.-ty 1& di hop tor thuc té.

Vi tri Chisd Quén dan gia héa Quén dan gia
DN MK HW héa cong gép
n 40 41 59
qut807 A 15 15 15 18
A 14,68 14,76 13,99 16,19
H, 0,80 0,93 0,83 0,85
H. 0,90 0,90 0,90 0,90
qut817 A 17 13 17 22
A 16,58 12,71 15,61 18,18
H, 0,88 0,80 0,88 0,85
H. 0,87 0,86 0,92 0,88
qut819 A 15 11 16 20
A 14,77 10,84 15,41 17,06
H, 0,88 0,90 0,93 0,90
H. 0,88 0,85 0,91 0,88
Fis 0,01 -0,06 -0,02 -0,02
qut822 A 14 14 15 22
A 14,00 13,75 14,75 18,07
H, 0,86 0,85 0,94 0,88
H. 0,87 0,85 0,92 0,88
mbr3 A 18 18 21 29
A 17,79 17,68 19,89 24,66
H, 0,79 0,90 0,86 0,85
H. 0,92 0,93 0,95 0,93
mbr10 A 8 7 6 10
A 7,98 7,00 5,85 8,78
H, 0,83 0,92 0,92 0,89
H. 0,81 0,82 0,72 0,79
Trung binh A 14,50 13,00 15,00
(tht ca vi tri) A 14,30 12,79 14,25
H, 0,84 0,88 0,89
He 0,87 0,87 0,89
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Bang 3. Sy da dang di truyén clia quan dan tdm cang xanh gia héa va tw nhién.

Vi tri Chisd Quén dan
Gia hoa Tw nhién

n 140 60
quts17 A 22 23

A 19,76 22,93

H, 0,85 0,95

H. 0,93 0,94
qutg22 A 22 22

A 19,86 22,00

H, 0,89 0,89

H. 0,93 0,95
mbr3 A 29 28

A 26,92 27,82

H, 0,85 0,88

He. 0,95 0,96
Trung binh (t4t ca vi tri) A 24,33 24,33

A 22,18 24,25

H, 0,87 0,90

H. 0,94 0,95

Bang 4. S6 lvgng allele déc trwng cla 3 microsatellite & quan dan gia hoa va tw nhién.
Vi tri Quén dan Téng cong
Gia hoa Tw nhién
quts17 2 3 5
qutg22 9 9 18
mbr3 7 6 13
Total 18 18
THAO LUAN lai ngi dong, khong phai mau thu tir ghép phdi ngiu

T4t ca microsatellite cta nghién ctru hién tai cho
thiy c6 tinh da hinh cao. Dac diém nay di duoc cong
bb khi sir dung microsatellite nghién ctru trén tom su
Penaeus monodon véi sd lugng allele/vi tri 1a 6-14
khi microsatellite co trinh ty lap lai < 20 va sb luong
allele/vi tri 1€n t&i 54 khi microsatellites co trinh tu
lap lai 16n (Xu et al., 2001). S5 lwong allele/vi tri cua
nghién ctru chung t6i phat hién dugc ciling tuong tu
voi cac cong bd trudc diy st dung cung loai
microsatellite dé nghién ctru trén tém cang xanh
(Chareontawee et al., 2006, 2007). Két qua kiém tra
phan bd céc allele theo can bing Hardy- Weinberg
cho thidy c6 sy sai léch can bang & tit ca 6
microsatellite (p < 0 ,01). Két qua nay khong nim
ngoai du doan vi cadc mau phan tich dugc thu tir phép
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nhién cua quan dan.

Két qua nghién ciru hién tai cho thdy muc do di
hop tir thuc té ciia quan dan gia hoa sau 1 thé hé
khong sai khac c6 ¥ nghia thong ké so v&i quan dan
tu nhién. Két qua nay tuorng tu voi cac nghién ctru
mirc d9 da dang di truyén cua cac quan dan gia hoa &
dc bao ngu Haliotis tuberculata (Mgaya et al., 1995)
va tom thé Marsupenaeus japonicus (Luan et al.,
2006). Tuy nh1en nhiéu nghién ciru khac cong bd su
da dang di truyen clia cac quan dan tém bién bi suy
giam qua nhiéu thé hé gia hoa (Cruz et al., 2004;
Dixon et al., 2008; Goyard et al., 2003; Wolfus et
al., 1997; Xu et al., 2001). Kich thuéc quﬁn dan nho,
va hién tugng cén huyét xay ra & cic quan dan nho
thuong duoc cho la nguyén nhén lam giam da dang
di truyén cta cac quan dan gia héa (Lowe et al.,
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2004). Nghién ctru cta chung ti cho thdy qua trinh
gia hoa dén thoi diém hién tai khong tac dong dang
ké dén sy da dang di truyén va ngudn vét lidu ban
diu dam bao hiéu qua chon gidng lau dai. Pidu nay
6 thé 1y giai tir thiét ké giao phdi timg cap va toi
thiéu 8 gia dinh/phép lai dam bao duy tri muc do da
dang di truyén & quan dan gia hoa. Két qua cua
ching t6i tuong tu voi két qua nghién ctru su da
dang di truyén ctia quin dan tom cang xanh gia hoa
& Thai Lan. Nghién ctru nay cho thdy quan dan gia
hoéa van duy tri mirc d6 da dang di truyén cao khi so
sanh v6i quan dan tom ty nhién mic du tom cang
xanh ¢ Thai Lan da dugc gia hoa tir nhitng ndm 1970
(Chareontawee et al., 2007). Ngoai ra, nghién ctu
hién tai ciing cho thdy phan tich da dang di truyén sir
dung céc chi thi phan tir 1a phuong phap hitu hiéu
trong quan 1y quan dan b6 me sau mdi thé hé chon
giong (Koljonen et al., 2002).

Nghién ctru hién tai ciing cho thiy sé lugng
allele va allele dic trung twong ddi phong phti & 2
quan dan. Tuy nhién tin s allele ¢ su sai khac khi
so sanh giita 2 quan dan. Diéu nay c6 thé giai thich
do dia diém thu miu dé hinh thanh quin dan gia hoa
va dia diém thu miu cta quin dan ty nhién la khac
nhau din dén tan sé allele & cic quan dan 1a khac
nhau. Ngoai ra s6 lugng miu nho ciing c6 thé 1a
nguyén nhan din dén sai léch khi nghién ctru sir
dung microsatellite c6 tinh da hinh cao (Beaumont,
Hoare, 2003).

KET LUAN

Microsatellite 1a chi thi phan t&r dugc st dung
hitu hiéu trong dénh gia da dang di truyén cta cac
quan dan tom cang xanh. Mirc d6 di hop tir va da
dang allele cao ctia quin dan gia hoa sau 1 thé hé
cho thdy ngudn vat liéu nay c6 thé sir dung hiéu qua
cho chuong trinh chon gidng tom cang xanh & Viét
Nam.

Loi cAm on: Nhom nghién cuu chdn thanh cam on
Trung tam Quoc gia Giong thity san nude ngot Nam
B¢6 va Phong thi nghiém Sinh thdi phdan tir cua Dai
hoc Céng nghé Queensland, Uc.
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AN ASSESSMENT OF THE DOMESTICATION IMPACT ON LEVELS OF GENETIC
DIVERSITY IN A SYNTHETIC LINE OF GIANT FRESHWATER PRAWN
(MACROBRACHIUM ROSENBERGII) FOR A STOCK IMPROVEMENT PROGRAM IN

VIETNAM

Nguyén Minh Thanh', Peter Mather?

!International University, Vietnam National University Ho Chi Minh City

’Oueensland University of Technology (QUT)

SUMMARY

Six microsatellites were used to characterize genetic diversity in three purebred giant freshwater prawn
(Macrobrachium rosenbergii) strains that originated from a diallel cross among two wild Vietnamese strain
(Dong Nai and Mekong) and a third domesticated Hawaiian strain. All three purebred strains showed relatively
high levels of genetic diversity with average number of alleles per locus (4) ranging from 13 to 15. Average
observed (H,) and expected (H,) heterozygosities across loci were 0.84 to 0.89 and 0.87 to 0.89, respectively.
Microsatellite data from the three purebred strains were pooled together as a basis for estimating the levels of
genetic diversity in an synthetic hatchery population and this compared with data for genetic diversity in the
three wild populations combined. No significant differences were observed in the relative levels of genetic
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diversity between the two combined populations. Average A, H,, and H, for the experimental vs. wild
reference populations were 24.33 vs. 24.33, 0.87 vs. 0.90, and 0.94 vs. 0.95, respectively. Therefore, an
experimental population formed by combining the genetic resources from three purebred strains showed non-
significant loss of genetic diversity as a consequence of domestication process. Thus such a synthetic line can
provide an important genetically diverse resource for the planned development of GFP culture in Vietnam.

Keywords: Genetic diversity, domestication, Macrobrachium rosenbergii, microsatellite
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