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TOM TAT

Bay dong cé r6 phi nguyén li¢u ngoai nhép tir cac nudc khéc nhau thude 2 loai RS phi xanh (Oreochromis
aureus) va RO phi van (Oreochromis niloticus) duge sir dung dé ngh1en ctru tinh da dang di truyen tim marker
AFLP phén biét cac dong c4 rd phi. DNA cia 7 dong duoc ghép véi muc dich gidm so luong mau ma khéng
anh hudng dén chat lugng, muc dich nghién ctru. Str dung NTSYSpc cho thiy hé 0 twong dbng giira cac dong
rat cao > 0,85, dac biét la gilta cac dong R6 phi xanh hodc gilra cac dong Ré phi vin (>0,97). Co 13/16 t6 hop
mbi déu thé hién sy khac nhau gira RS phi van va Rd phi xanh vé mit di truyén va 6 to hop mdi xut hién bing
dic trung cho mdt s6 dong. Vi tdng sé 375 bang thu duoc (trung binh mdi 8 hop mdi ¢c6 23,4 bang), chi co 64
kiu bang da hinh trong d6 40 bing c6 thé ding nhén dang R6 phi xanh hodc van va 12 bang déc trung co6 thé
dung nhén 7 dong nhu: AF25/220, AF26/210, AF26/350, AF29/330, AF42/180, AF42/170, AF43/170,
AF43/225, AF43/250, AF43/160, AF54/125, AF54/180. Pay la cic bang dic trung c thé ding lam nguyén
lidu cho viéc phat trién cac chi thi phan tir trong chon giéng & c4 6 phi.

Tir khoa: AFLP, bang dac trung, Oreochromis aureus, Oreochromis niloticus, ro phi

MG DAU

Ca 16 phi & Viét Nam ¢6 rat nhiéu loai nhu RS
phi van (O. niloticus), R6 phi xanh (O. aureus), hay
RO phi den (0. mossambicus). Do dong R6 phi den
(nhédp tir Philippines) dé qua day, lai cham 1én, kich
thudc ca thé bi giam dan, nén dong 16 phi nay khong
dugc phat trién. Tru6e day, véi diéu kién canh tic &
Viét Nam, viéc luu giit gidng thuin khéng bi tap
giao gifra cic dong 1a vin d& rat kho khin cho cac
nha chon gidng ca 16 phi. Hién tuong tap giao cua
gidng gbc vai cac loai 16 phi dai 1a mot trong nhimg
nguyén nhén lam gidm ning sut va chét lugng cia
mua vu trong nudi trong thuy san. Kinh nghiém cua
cac nha nubi tréng thiy san cho théy néu mudn nuéi
¢6 hiéu qua thi phai giit duge chét lrong dong thuén,
dong thoi nghién ctu tim bién phap nang cao chit
lugng di truyén ciia chiing va kha ning thich tng véi
didu kién nudc ta théng qua qua trinh chon gibng
(3 Birc Hanh, 2006).

Cac nhom tac gid nhu Quyén Dinh Thi, Nguyén
Thi Didu Thiy, Nguyén Vin Cudng (Nguyén Thu
Thay et al, 2004; Quyén Dinh Thi et al, 2004;
2005), Nguyén Hiru Ninh, Pham Anh Tuén (2003)
md&i chi st dung mlcrosatelhte AFLP, RAPD bude
dAu danh gia da hinh hay mbi quan hé di truyen gitra
céc dan ci nhim tim kiém cac marker lién két gioi
tinh, huyét thong va pha hé (Quyén Pinh Thi, Pham

Anh Tuéan, 2005). Céac dong thuin duge luu gilt chu
yéu & cac trung tm giéng. R phi canh tac la cac
dong lai tao ¢6 dugc tir cac chwong trinh chon gidng
Norway nhur NOVIT 1, 2, 3... dugc tao tir dong rd
phi bd me GIFT (Genetic Improvement of Farmed
Tilapia, 1994) (L€ Thanh Lyu, 2000). Trong cong
tac chon gidng, chu yéu nghién ciru tim kiém 16 phi
sinh truémg tot trong cac didu kién Viét Nam theo
hudéng lai tao cac dong hién c6 dé tim cong thic lai
cho ty 1€ gidi tinh dyc cao (Pham et al., 2002) hay c6
téc d6 sinh truong tdt & viing nrde 10 mén (Pham
Anh Tuén et al., 2008), ning cao stc sinh truéng va
kha ning chiu lanh bang chon loc gia dinh (Nguyén
Cong Dan et al., 2003). Tuy nhién, cac nha chon
gidng van khong ngimg tim kiém cac dong ré phi
méi cho hiéu qua san xuét cao tir cac dong thuén sir
dung phuong phép lai khac loai.

Trén thé 8161, cac nghién ciru AFLP tap trung
chu yeu & mdi quan hé di truyén, danh gia tinh da
hinh quan thé (Kocher et al., 1998). Marker phan tr
ra doi da phan tich tnre tiép vét lidu di truyén DNA
dem lai d¢ chinh xac cao trong viéc danh gia va xac
dinh cac dong, loai ca. Mot sb tac gia nhu Franck,
Rutten, Penman va McAndrew... da sir dung
microsatellite dé nhén dang, xé4c dinh loai va liét ké
mdt loat cac vi tri dy doan lién quan chit ché véi céc
allele khac nhau giup phéan biét giita cac loai chi yéu
va dong lai (Franck et al., 1992; Penman, Mcandrew,
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2000; Rutten et al., 2004). D6i v6i marker AFLP, chi
c6 4 chi thi vé gii tinh trong d6 c6 3 chi thi lién két
NST Y (OniY425, OniY382, Oni¥227) va mdt lién

. két NST X (OniX420) duoc tim thay (Ezaz, 2002;
Ezaz et al., 2004). Nghién clru chon giong r6 phi
hién nay dang duge trién khai manh & cac nudce dién
hinh nhr Ai Cap, Ecuador, Malaysia, Malawi,
Norway, Philippines va Viét Nam théng qua céac du
an NORAD (Norway). Nhimg nghién ciru vé bang
ddc trung hay nhan dang dong bang AFLP ciing 1a
tien d& co so cho viéc tim kiém chi thi phan tir dic
trung cho cac QTLs (Quantitative Trait Loci).

VAT LIEU VA PHUONG PHAP

Mau

189 miu vay c4 cia 7 quin dan thudc cac dong
cd nhap fir cdc nudc Thai Lan, Trung Quéc, bai
Loan, Philippines va Israel duge luu gilt tai Vién
Nghién ciru Nuéi trdng Thily san I (Pinh Bang, Tir
Son, Bic Ninh). Do nam 2008 thoi tiét khic nghiét
nén dong ca R6 phi vin Thai Lan bj chét chi con 9 ca
thé (Bang 1).

Bang 1. Tén va ki hiéu rila 7 dong ca ré phi.

Doéng ca Ki hiéu S$6 mau
Q. aureus Philippines Oa.PL 30~

O. aureus Trung Québc 0a.TQ 30

O. aureus Israel Oa.ls 30

O. niloticus Thai Lan Oni.TL 9

O. niloticus Israel Oni.ls 30

O. niloticus Trung Québc Oni.TQ 30

O. niloticus Bai Loan Oni.bL 30

Phwong phip ghép miu

pé giam s6 lwgng miu nghién ctru, cac mdu DNA
ctia 1/3 s6 lugng c4 thé trong timg dong dugc trén lai
thanh cic miu DNA. Cach ghép nhu sau: (1) DNA
clia 7 dong c4 rd phi dugc ghép theo 10 cd thé thanh 1
mau ki kiéu 1a Oni.TL.1, Oa.PL.1, Oa.PL.2, Oa.PL23,
0a.TQ.1, 0aTQ2, 0aTQ3, Oals.l, Oals.2,
Oals3, Onilsl, Onils.2, Onils.3, Oni.TQ.l,
Oni.TQ.2, Oni. TQ.3, OniPL.1, OniPL.2, Oni.PL3.
(2) DNA ghép duge do OD va pha lodng voi n6ng dé
thich hop cho phéan img AFLP (25 ng). (3) Tién hanh
AFLP trén céc t& hop mdi chon loc. Nhu vy, mdi
dong rd phi cho 3 mau DNA ghép, riéng dong Oni. TL
chi c6 1 san pham ghép.
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Phuwong phap AFLP

Phuong phap AFLP (Vos et al., 1995) cai bién tir
phucng phép ctia Van Eck va déng tac gia (1995). Sau
khi gan adapter EcoRI (adapter E) va Msel (adapter
M) adapter vao san phim cit han ché DNA. PCR
chon loc st dung moj dua trén trinh ty cia EcoRI va
Mse[ va thém cic nucleotide chon loc tIr sén pham
tién PCR (PCR khéng chon loc). Két qua cia PCR
chon loc duoc hién thi trén gel polyacrylamid 5%.

Phén tich s6 liéu
Su ¢6 mit cua 1 biang dugc ma hoa bfmg s6 1, su
khéng xuit hién dugc mi hoa 1a .s6 0. S6 liéu cua

timg cdp moi duge dua vio excel danh gia va sau do
xur ly bang NTSY Spe.

KET QUA VA THAO LUAN

Ba muoi mau DNA cua timg dong cé 1o phi
duogc ghép lai v6i nhau trong ndi bd dong do dé giam
s6 lugng miu nghién ctru. Cac bang DNA dic trung
cho dong khéng chi dung dé nhén dang dong ma con
c6 thé két hop véi cac dic tinh kidu hinh wu viét cia
dong dé tim kiém mdi lién hé va phat trién thanh chi
thi phén tr.

Phuong phép ghép miu (bulked segregant
analysis) duoc cac nha nghién ciru sir dung phd bién
trong viéc tim kiém marker phan tir. O r6 phi, nhleu
tac gia ciing sir dung phuong phap ghép miu o
microsatellite d& phat hién mot sé chi thi lién quan
dén co ché xic dinh gi6i tinh (Lee er al., 2003; Ezaz
et al., 2004) vi nghién ctru mdi quan hé di truyén
(Hussain et al., 2005).

Sau khi khao st AFLP véi 64 td hop mdi (Bang
3) véi miu Oa.TQ.l va DNA chuin cia hing
Invitrogen va tham khao cic két qui cia Kocher
trong viéc xac dinh ban db lién két (Kocher er al.,
1998) ching t6i chon dwoc 16 t& hop mdi cho nhleu
san phim nhit.

Phdn tich da hinh

Vi 16 td hop mdi d chon loc thu duge 375
kiéu bang (Bang 5), trong do6 chi c6 64 kiéu bang da
hinh (chlem 16,58%) va tong 56 bang la 7033. T6
hop mdi AF42 cho nhidu nhat 42 kiéu bing, AF36
cho it nhét v6i 15 kiéu bang.

Phan tich NTSYS cho thay hé sé trong dong
gitta cac dong rt cao 0,852 - 0,981. Hé s6 tuong
dbng gilta cac dong RO phi xanh 13 0,976 - 0,987 va



Tap chi Céng nghé Sinh hoc 1(4): 455-462, 2009

gitta céc dong R6 phi vén dao dong 0,971 - 0,981
(Bang 4). Hé s6 twong ddng gifta cac dong RO phi
xanh véi cac dong Ro phi van thap hon 0,852 -
0,873. Diéu nay phu hop véi ngudn goc di truyén véi
‘cac dong.

Bardakei va Skibinski (1994), Dinesh va déng
tac gia (1996), Sherif va dong tac gia (2009) str dung
RAPD u6c lugng do tuong déng di truyén giita O.
niloticus va O. aureus 1a 0,698, 0,46 va 0,612.
Nghién ctu cua Sodsuk and McAndrew (1991) trén
chi thi isozyme cho d¢ tuong déng la 0,744. D%
tuong ddng cao trong k¥ thuat AFLP gilp ngudi
nghién ctru dé dang nhén ra cac bing dic trung.

Trén céy di truyén c6 thé thiy rd su phan nhanh

ctia hai nhém R6 phi van va xanh (Hinh 1), khoang
cach di truyén gifra cac dong rat thap, cao nhit 1a
gilta cdc dong xanh véi cdc dong van thap nhét 1a
gitra cac dong xanh voi nhau (0a.TQ véi Oals
(0,013) hoic gifta cac dong vang voi nhau. Tai gid tri
0,85, cdy méi phan nhanh va chia thanh hai nhém R
phi xanh (Oa.PL, 0a.TQ, Oals) va RS phi van
(Oni.TL, Onils, Oni.TQ, Oni.TQ). Day 14 hai lodi ¢6
thé phén biét bang hinh thai. Hé so tuong déng giira
cac dong trong nhom RO phi van thip hon hé s6
turong dbng gifra cac nhém RS phi xanh, cho thiy R6
phi van da hinh hon R6 phi xanh. Két qua ciing lap
lai nghién ciru cua Agnese et al.(1997) va phu hop
véi két qua tir phan tich mtRFLP va microsatellite
cua nhom tac gia.

Bang 2. Trinh tv cac adapter va mdi dwgc st dung trong phan tich AFLP.

Enzyme han ché EcoRI [5’ - 31 Msel [5" - 3]
Adapter CTCGTAGACTGCGTACC GACGATGAGTCCTGAG
AATTGGTACGCAGTC TACTCAGGACTCAT
Mbi preselective GACTGCGTACCAATTCA GATGAGTCCTGAGTAAC
Mbi selective GACTGCGTACCAATTCANN GATGAGTCCTGAGTAACNN
Bang 3. Ky hiéu cha cac cap mbi chon loc

Moi chon loc M-CAA M-CAC M-CAG M—CAT M-CTA M-CTC M-CTG M-CTT
E-AAC 1 2 3 4 5 6 7 8
E-AAG 9 10 1 12 13 14 15 16
E-ACA 17 18 19 20 21 22 23 24
E-ACC 25 26 27 28 29 30 31 32
E-ACG 33 34 35 36 37 38 39 40
E-ACT 41 42 43 44 45 46 47 48
E-AGC 49 50 51 52 53 54 55 56
E-AGG 57 58 59 60 61 62 63 64

Ghi chu: * AF Ia ki higu chung cho tat c cac té hop moi, in dam la céc t hop mdi dwoc st dung trong nghién clru.

Bang 4. Hé sb tvong ddng gilra cac dong céa rd phi.

Dong Oa.PL Oa.TQ Oa.ls Oni.TL Oni.ls oni.TQ Oni.bL
Oa.PL 1

0a.TQ 0,976 1

Oa.ls 0,984 0,987 1

Oni.TL 0,868 0,865 0,873 1

Oni.ls 0,857 0,860 0,862 0,974 1

Oni.TQ 0,860 0,852 0,855 0,971 0,981 1

Oni.bL 0,862 0,855 0,857 0,974 0,974 0,981 1
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Nhin dang cdac dong cd ré phi biang AFLP

Bang déc trung dugc xdc dinh 1a cac bang chi
xuét hién ¢ dong nay ma khéng xuét hién & mot sb
dong khac hodc bang khong xuit hién & dong phan
biét nhung xuét hién & cac dong khac.

Nhdn dang cac dong ré phi O. niloticus va O. aureus

Trong 16 t hop mdi c6 14 t& hop mbi cho phep
phan biét hai dong RO phi xanh va van voi téng s6
40 bing chi c6 trén dong xanh hodc van nhu nhur
bang AF3/19,26, bang AF42/21, 27, bing AF43/24,
bang AF54/12,13. Su dung cac bang dac trung cho
loai RO phi xanh hoéc van danh gia su di truyén két
hop véi cac dic tinh ctia mdi loai dé nghién ciru tmg
dung trong cac phép lai xa giita hai loai ré phi, cac
phép lai nay dang duge cac nha chon glong rd phi ap

Trin Thi Bich Hong et al.

dung (Kocher ez al, 1998).

Nhdn dang céc dong R6 phi xanh O. aureus

Bing AF43/17/170bp (E-ACT/M-CAG) chi xuét
hién & dong Oa.PL, dic trung cho dong rd phi Oa.PL
(Hinh 3). Bang AF29/16/330bp (E-ACC/M-CTA)
Xuét hién ¢ dong R6 phi xanh Oa.PL va cac dong RS
phi vin khac.

Bing AF26/17/350bp (E-ACC/M-CAC) xuit
hién & dong 0a.TQ va cac dong RS phi van. Bing
AF43/16/160 (E-ACT/M-CAG) chi xuat hién & dong
0a.TQ, dac trung cho dong Oa.TQ.

Bing AF43/28/250bp (E-ACT/M-CAG), xuét
hién & tat ca cac dong r6 phi trir dong Oa.PL. C6 thé
ding bing nay dé nhin dang déng Oa.PL véi cac
dong R6 phi xanh khac.

Oni.TL
Oni.ls
{ Ooni.TQ
Oni.BL
’— Oa.PL
L{OG.TQ
Oa.ls
) T T 1
£3f VB [ 0
CoafSciant
Hinh 1. Cay di truyén cha 7 dong ca ro phi.
Bang 5. S6 luong bang cu thé clia ting td hop mdi.
T6 hop mdi  S6 bang Té hop mdi 86 biang Té hop mdi  S6 bang T6 hop mdi  Sé bang
AF3 30 AF22 26 AF29 18 AF45 16
AF7 24 AF25 23 AF36 15 AF49 23
AF15 18 AF26 23 AF42 42 AF54 27
AF16 17 AF28 21 AF43 35 AF58 17
Téng s6 bing 375
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Nhdn dang cdc dong R6 phi xanh O. niloticus

Nhém Ré phi van ¢6 tinh da hinh cao hon, c6
nhiéu bing dic trung hon nhu: bang AF42/17/180bp
(E-ACT/M-CAC) xuét hién & c4c dong van trir dong
OniIs (Hinh 3.17), dac trung cho dong Oni.Is; bing
AF25/19/220 bp (E-ACC/M-CAA) chi xuit hién &
dong Oni. TQ. Bang AF54/6/125 (E-AGC/M-CTC),
bang  AF42/18/170  (E-ACT/M-CAC), Dbing
AF43/25/225bp (E-ACT/M-CAG) chi xudt hién &
dong Oni.TQ.

Mot sb bang tuy khéng dac trung cho mét dong

0a.TQ

M Oni.TL Oa.PL

Oa.ls

nao nhung cé thé két hop véi céc t6 hop mdi khac dé
OniPL; bing AF26/12/210bp (E-ACC/M-CAC)
nhan biét cac dong nhu bang AF54/12/180bp
(E-AGC/M-CTC) chi xuét hién & dong van Oni.TQ
va xult hién & Oni.TL va cac dong R& phi xanh,
khong xuét hién & Oni.ls va Oni. TQ.

Trong mdt nghién ctru cia Kocher va déng tac
gia (1998), mét sd bang dic trung ching téi phat
hién dd duoc dinh vi trén cac nhom lién két nhu:
AF43/225 (thude nhom lién két s6 16), AF43/250
(thudc nhém lién két s6 7).

Onils  OniTQ Oni.bL

Hinh 2. Bang dac trwng AF54/12 va AF54/13 cho dong O. nifoticus va O.aureus.

M Oni.TL Oa.PL

0a.TQ

Oa.ls

Oni.ls Ooni. TQ Oni.bL

200 bp —
.%’

-.'?.‘ ' 1
200 bp — W zoh

Hinh 3. Bang ddc treng cla té hop méi AF43. Bang AF43/17 clia dong Oa.PL, bang AF43/16 cua dong Oa.TQ.

OniTL Oa.PL

0a.TQ

Oa.ls

Oni.ls OniTQ OniPL M

—200 bp

— 150 bp

Hinh 4. Bang dac trwng cla td hop mdi AF42. Bang AF42/17/180bp cla dong Oni.ls va béng AF42/18/170 bp cla dong

Oni.DL. M. Marker.

459



Bang 6. Mot s6 bang dac trung cho dong.

Tran Thi Bich Hong et al.

Thirtwy T hop mdi Kich thwée bang (bp)  Dac trivng cho dong Ki hiéu
1 E-ACC/M-CTA ~330 Oa.PL AF29/330
2 E-ACT/M-CAG ~160 0a.TQ AF43/160
3 E-ACT/M-CAG ~170 Oa.PL AF43/170
4 E-ACT/M-CAG ~250 Oa.PL' AF43/250
5 E-AGC/M-CTC ~180 Oni.TQ, Oni BL AF54/180
6 E-AGC/M-CTC ~125 Oni.BL AF54/125
7 E-ACC/M-CAC ~350 0a.TQ AF26/350
8 E-ACC/M-CAC ~210 Oni.TL AF26/210
9 E-ACC/M-CAA ~220 Oni.TQ AF25/220
10 E-ACT/M-CAC ~170 Oni.bL AF42/170
11 E-ACT/M-CAC ~180 Oni.ls! AF42/180
12 E-ACT/M-CAG ~225 Oni.BL AF43/225
Gh| chu: 'Khéng xuét hién & dong, nhung dic trung cho dong, AF54180 la bang c6 kich thudc khoang 180 bp clia td hop
moi AF54.
KET LUAN Tilapia (Oreochromis niloticus L.): A molecular genetics

Phén tich AFLP bang 16 t6 hop mdi trén 19 mau
DNA ghép cua 7 dong ca r6 phi cho thay 13 trong sb 16
mdi c6 biang dic nmg cho dong R phi xanh hodc vin,
6 mdi cho 12 bang dic trung nhén dang duoc 7/7 dong.

Trong téng s6 64 bing da hinh AFLP, c¢6 12
bang cé kha nidng dung nhan dang dong; trong dé
dong Oni.TL ¢6 1 bang (AF26/210); Oa.PL c6 3
biang AF29/330, AF43/170, AF4/3250; dong Oa.TQ
c6 2 bang AF26/350, AF43/160; Oni.TQ c6 1 bang
AF/25220; Oni DL ¢6 3 biang AF54/125, AF42170,
AF43/225. Cac bang dic trung nhin dang dong la
nguyén liéu cho qua trinh tim kiém marker phan t
sau nay

Loi cam on: Céng trinh ¢6 su hé tro cua dé tdi
“Nghién cuu phat trién cdc marker phan tir phuc vu
chon gidng va bdo ton quy gen ¢ cé tra va cé ré
phi”, thugc chwong trinh phadt trién va img dung
cong nghé sinh hoc trong linh vuc thity san dén ndm
2020, Bé Néng nghiép va Phat trién néng thén ndm
2008 - 2010.
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IDENTIFICATION OF SPECIFIC AFLP MARKERS FOR SEVEN TILAPIA BREEDS

CULTURED IN VIETNAM

Tran Thi Bich Hong', Nguyen Thi To Ngal, Ngo Thi Kim', Quyen Dinh Thi" *, Nguyen Huu Ninhz,
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SUMMARY

~N

Seven Tilapia breeds originated from different countries belonging to two species of Oreochromis aureus
and Oreochromis niloticus were used to study the genetic diversity and find out the differences expressing in
specific bands. AFLP technique and polyacrylamide 5% for screening were used. DNA of every breed was
bulked so that 10 inviduals made 1 sample. Bulked segregant analysis is a rapid mapping strategy suitable for
monogenic qualitative traits. When DNA of ten inviduals are pooled, all alleles must be present. Sixteen primer
combinations were tested and bulked samples were established from each population and produced distinctive
bands. Moreover, the complexity of DNA fingerprinting varied from one species to another, suggesting that the
bulked sample can be particularly useful in breeding programs and hybridization. The results generated from
the AFLP analysis were used for drawing the genetic relationships among the examined populations.The
presence of band scored 1, the absence was 0. NTSYSpc revealed similarity level between 7 breeds was very
high (> 85%), especially among O. aureus or O. niloticus (> 97%). In total 375 bands observed from 16 primer
combinations, there were 64 polymorphic bands but only 12 specific bands for 7 breeds such as: AF25/220,
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AF26/210, AF26/350, AF29/330, AF42/180, AF42/170, AF43/170, AF43/225, AF43/250, AF43/160,
AF54125, and AF54180. These specific bands are source of markers development for breeding selection.

Keywords: AFLP, Oreochromis aureus, Oreochromis niloticus, special band, tilapia
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