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PHAN TICH PA HINH RFLP-mt DNA CUA MOT SO DONG CA RO PHI
NUOI TAI VIET NAM

NGUYEN THI THANH BINH, PINH THI NGOC THUY, QUYEN PINH THI

Vién Cong nghé sinh hoc
PHAM ANH TUAN

Vién Nghién citu va Nudi trong Thity san I

Ro6 phi 1a mot trong nhiing loai ca c6 gia tri
kinh t€ cao, duoc nuodi & nhi€u nudc trén thé
gidi, dac biét tai cdc nudc thudc ving khi hau
nhiét d6i va can nhiét déi [1, 7). O Viét Nam,
cac dong ca r6 phi dugc nudi lam giong co
nguon goc va thoi gian nhap noi khac nhau. Cho
dén nay, viéc danh gia, nhan dang cic dong ca
o6 phi chi dua vao dic diém hinh thdi nén con
nhiéu han ché, dé phan biét cdc dong ngudi ta
phai goi tén theo suat st nhu vin Dai Loan, van
Trung Qudc, hay xanh Trung Qudc, xanh Irael
vi theo ngoai hinh ching chi dugc phan thanh
loai van Oreochromis Niloticus va loai xanh
Oreochromis Areus. Trong mot thoi gian dai,
viéc luu giit va phét trién cdc dong thuan cua cd
ro phi chua dugc chd y nén nhiéu dong bi lan
hoac tap giao hay lai can huyét, do d6 chat
lugng cd giéng bi anh hudng. Viéc chon loc
nhim nang cao chit lugng giong cd chi thuc
hién theo phuong phdp truyén thong nén hiéu
qua dat dugc chua cao.

Nhitng nam gan day, v6i thanh tyu néi bat
cta cong nghé sinh hoc, nhiéu han ché trong
chon loc giong cd ro6 phi da dugc khac phuc.
Ngudi ta da st dung kha thanh cong mot s6 chi
thi phan t& nhu allozyme, RAPD (Random

Amplified  Polymorphism DNA), RFLP
(Restrition Fragment Length Polymorphism
DNA), AFLP (Amplified Fragment

Polymorphism DNA), SSR [(Simple Sequence
Repeats hay microsatellite - ti€u vé tinh] va cac
chi thi khdc dé danh gid da dang di truyén, nhan
dang dong gidng, xdc dinh do thuan trong qua
trinh thuan dong [3, 5, 8, 9, 11, 12]. DBac biét chi
thi DNA ty thé (mitochondrial DNA st dung
phuong phap PCR-RFLP: mt DNA-RFLP) cta
viing diéu khién D-loop va microsatellite duoc

ap dung rong rdi va hiéu qua trong cac nghién
ctu dinh gid su thuan hoéa cta cac dong cé ro
phi, cd chép [1, 2, 4, 5, 9] va loai khac nhu tim
dau [6, 9]. Cac marker phan tlr nay tap trung vao
cic vung gien c6 tinh da dang cao [8] nén duoc
chd y nghién ctru. Ngoai ra, marker mt-RFLP
con cho phép xdc dinh nhitng bién di di truyén
phuc vu chon tao giéng va nhan dang dugc dén
loai phu cua cd r6 phi Oreochromis. Niloticus
va ca chép [11, 12], c6 thé nghién ctu tinh da
hinh dé chon ra céc dong ro6 phi 16n nhanh,
c¢6 kha nang chong chiu stress, bénh tat va
khi hau [1].

Véi muc dich trg gitp cho cong tic chon loc
giong ca ro phi, gép phan cai tao chat luong
giong ching to6i da ti€én hanh nghién ctu su
dung chi thi phan tir mt-RFLP dé nhan dang cac
dong c4 ro6 phi dang nu6i tai Viét Nam.

I. PHUONG PHAP NGHIEN CUU

Nguyén liéu 1a 189 mau vay ca clia 7 dong
ca ro phi khic nhau (bang 1) do Vién Nghién
cttu va Nuoi trong Thay san I (Dinh Bang, Tur
Son, Bac Ninh) cung cip, mau dugc ngam trong
con 70°C va bao quan & 4°C cho dén khi tich
DNA tdng s6.

Cic moé6i st dung theo tai liéu cua
Bernatchez & Danzmann [2] va ¢6 trinh tu, nhiét
do gan moi, néng do mudi trinh bay & bang 2.

Hoéa chat dung cho tich chiét DNA, cic
thanh phan khuéch dai gen va céc loai enzim
han ch€ mua cta hang Fermentas, agarose cla
hang Promega, Taq polymerase cia Vién Cong
nghé sinh hoc - Vién Khoa hoc va Cong nghé
Viét Nam.
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Bdng 1

Tén mau va s6 ca thé ciia cac dong ca ro phi

STT Tén mau Ky hiéu S6 ca thé
1 0. niloticus Thai Lan R1 09
2 | 0. areus Phi-lip-pin R2 30
3 O. areus Trung Qudc R3 30
4 0. areus Israel R4 30
5 0. niloticus Israel R5 30
6 O. niloticus Trung Quoc R6 30
7 0. niloticus Dai Loan R7 30
Bdng 2
Trinh tu nucleotid, nhiét do gan méi, nong do muoi Mg** cia mt RFLP
Tén moi Trinh tu doan moi (5°-3) Nhiét do gan méi | Nong do Mg **
12S CAA ACT GGG ATT AGA TCA CCC ACT AT 55°C 2,5 mM
AGG GTG ACG GGC GGT GTG GT
16S GTG CAA AGG TAG CAT AAT CA 55°C 2,5 mM
TGT CCT GAT CCA ACA TCA AG
D-loop ACC ACT AGC ACCCAA AGCTA 55°C 2,5 mM
GTG TTA TGC TTT AGT TAA GC

Phuong phép tdch chi€t DNA téng s6 tir vay
ca ro phi theo Dao Thi Tuyét [3]. Do tinh sach va
nong do DNA dugc kiém tra bing may do quang
pho két hop vdi dién di trén agarose 0,8% so voi
DNA chuén. PCR-mtRFLP dugc thuc hién trong
thé tich 20 pl hén hop chia dém PCR 10x,
MgCl, 2,5 mM, dNTP 2 mM, primer 2,5 mM,
Taq polymerase 5 u/1pl, 20ng DNA khuon. Thuc
hién khuéch dai gen trén may PCR-Thermal
Cycler theo ch€ do: bién tinh DNA trong 3 phut &
94°C-95°C, sau do6 lap lai 35 chu ky 94°C 40 giay
dén 1 phut, 55°C 45 giay dén 1 phat, 72°C 1 phuit
30 giay, cu6i cung 72°C 7 dén 10 phdt va luu giit
0 4°C [2]. San pham PCR-mt RFLP dugc dién di
phan tich trén gel agarose 1,2%, nhuém béang

, 29 30 31

3258323435 36= 373339

ethidium bromide, soi va chup anh trén may Gen
Doc va mdy anh ky thuat s6. S6 liéu xir 1y theo
thong ké sinh hoc.
IL. KET QUA VA THAO LUAN

1. Téach chiét DNA téng so

Méu vay ctia 189 c4 thé thuoc 7 dong cd ro
phi dugc dung dé tach chi€t DNA tdng s6 theo
phuong phdp nhu Dao Thi Tuyét [3] da mo ta.
Chi nhitng mau DNA ¢6 két qua kiém tra bing
do quang phé va dién di trén agarose 0,8% du
chat lwong méi dugc dung trong cidc phan tich
ti€p theo.
2. Phan tich phan doan 12S rRNA va 16S

rRNA cua cac dong ca ro phi
161 18 19 90 71

Hes19-518 o l4= 215

M,

Hinh 1. Anh dién di san phdm 12S rRNA cit v6i hai enzim han ché
1. D6i chiing; 2-28. méu cdc dong cét véi HinfT,
M,,M,. Marker 100bp; M;. Marker 1kb; 29-39. méu cdc dong cét véi Tagl.
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Phan doan 12S rRNA va 16S rRNA cua céc
dong c4 ro phi da duge khuéch dai va cat véi céc
enzim han ch& Alul, Hinfl, HindIll, Pstl, Taql,
BamHl, Clal, EcoRl, Mbol, Mspl, Rsal, Sacl.
Trong s6 12 enzim st dung dé cat 12S rRNA,
chi ¢6 duy nhat Tagl cat 2 bang don hinh & tat
céa céc miu, cdc enzim khéac khong cit (hinh 1).
Con phan doan 16S rRNA khong cat boi bat ci
enzim nao. Két qua nghién ctu clia ching toi
phu hop véi cong bo clia Shekhar va cong su
[11], theo d6 phan doan 12S rRNA cat don hinh
vGi mot vai enzim hoac khong cat & cdc mau cé
r6 phi. Nhu vay, RFLP cta 12S rRNA va 16S
rRNA khong cho da hinh.

3. Phan tich phan doan D-loop cua cac dong

ca ro phi

Cac enzim han ch€ Alul, Hinfl, Mspl, Tagql,
Avall va EcoRI duge sit dung dé cit phan doan
D-loop cua ciac dong ca ro phi. Trong s6 do,
EcoRI khong cét bt ¢t mau nao, con Alul cat
hai bang don hinh & tat ca cac dong. Cac enzim
khdc cho céc kiéu allen kh4c nhau va biéu dién
6 bang 3. Két qua bang 3 cho thdy, trong cac
dong 16 phi phan tich ¢6 mudi kiéu allen dugc
ky hiéu a, b, ¢, d, e, g, h, i, k, n. Trong d6 cit
bang Avall cho hai kiéu allen, kiéu a khong cét
véi kich thudc phan doan khoang 1000 bp, kiéu
b ¢6 hai phan doan 550 bp va 450 bp. Cit bang
Hinfl cho bon kiéu allen, kiéu ¢ c6 hai phan
doan 820 bp va 180 bp, kiéu d gbém

hai phan doan 660bp va 340bp, kiéu e cho ba
phan doan 440bp, 320bp, 240bp, kiéu g hién thi
hai phan doan 680bp va 320bp. Cit bang Mspl
cho hai kiéu allen, kiéu h cho hai phan doan
820bp va 180bp, kiéu i c6 ba phan doan 520bp,
300bp va 180bp. Cit bing Tagl cho hai kiéu
allen, kiéu k cho hai phan doan 520bp va 480bp,
kiéu n ¢6 hai phan doan 700bp va 300bp.

Céc phan tich cua chiing toi lap lai két qua
ctia Agnese va cong su [1] trong cdc phan tich
di truyén quan dan c4 ro phi, theo d6 D-loop cit
v6i Avall cho hai kiéu allen A va B, tuong tu
ki€u a va b, Mspl c6 hai kiéu allen A va B tuong
duong v6i h va i, con Tagl cho hai kiéu allen A
va B giong nhu k va n. Riéng v6i Hinfl ho nhan
duoc ba kiéu allen 12 A, B, C, con chiing toi
nhan duoc bén kiéu c, d, e, g, trong d6 kiéu
allen A gébm hai phan doan 660 bp va 320bp gan
giong véi ¢ c6 hai phan doan 660 bp va 340 bp,
khéa nang miu chua cat hoan toan hoac két qua
doc dua vao marker chua sat, theo chiing t6i kha
nang ki€u allen A tuong tu nhu kiéu c, con kiéu
C giong nhu kiéu e. Riéng hai ki€u ¢ va g xuat
hién trong cdc phan tich clia chiing t6i nhung
khong thdy trong cong b ciia ho va kiéu allen B
g6m 400 bp va 290 bp khong quan st thdy trén
cdc mau cé ro phi nuoi tai Viét Nam. Liéu day
c6 phai 1a nhitng khac biét clia cadc dong ca ro
phi khi nuoi & cac ving dia 1y khac nhau? Can
ti€p tuc tim hiéu dé c6 thé khai thac st dung.

Bdng 3
Toéng hop cac kiéu gene mt-RFLP trén cac dong ca ro phi
Enzim Avall Hinfl Mspl Taql
e i
Al g LAl s | S| B AlB]Alo®B
Ricwallen 1 A | 550 [ 820 | 660 | 330 | 680 | 820 | 220 | 520 | 700
450 180 | 340 240 320 180 180 480 300

Cac dong ca ro phi c6 nhitng dic tinh sinh
hoc va kinh t&€ khac nhau, do d6 viéc tim ki€m
cac chi thi dé nhan dang dong c6 ¥ nghia quan
trong trong chon giong. Phan tich tan s xuat
hién céac kiéu allen trong cdc dong cé r6 phi
nuoi ¢ Viét Nam trinh bay trong bang 4 va hinh
3, 4, 5, 6 c6 thé thay, mot s6 kiéu allen xuét
hién véi tdn xuat cao nhat nhu kiéu allen a &
dong R3, R4 (hinh 2A), kiéu allen b & dong R1,
R7 (hinh 2B), kiéu allen i & dong R1, R5, R7

(hinh 3A), kiéu allen e va h & dong R3 (hinh
3B), kiéu allen h va n & dong R4 (hinh 4A) va
R3 (hinh 4B), kiéu allen d, k, i & dong R5 (hinh
5). Tir hinh 2 con quan sat thdy enzim han ch&
Avall c6 thé dung dé nhan dang dong R3 khi tét
ca cdc ca thé clia dong déu khong cit - hinh 2A,
va dong R5 cét don hinh & 100% cé thé -
hinh 2B. Ngoai ra, kiéu allen i & dong R2
xuét hién véi tan suat 0,17, kiéu allen h hién
thi vGi tan suét cao hon 0,83 trong khi d6 &
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dong R1 toan bo céc ca thé cho kiéu allen i
(hinh 3). Nhu vay nhitng kiéu allen suét hién
vGi tan sudt tuyét doi 100% trén cac dong ca ro
phi ¢ thé sit dung dé nhan dang va phan loai
ching.

Téng thé quan sit thay ba dong R3, R4, R5
phan biét 16 rang véi bon dong con lai khi cac
kiéu allen xuét hién & cdc dong nay dat tin suat
100%. Trén mot géc do khac, c6 thé thay mot s6

kiéu allen khong hién hién & mot s6 dong cé ro
phi ciing ¢6 thé st dung dé phan biét véi céc
dong khac nhu kiéu allen a khong ¢6 6 R1, R5,
R7, kiéu allen b, i va k khong quan sit thdy &
R3, R4, kiéu allen ¢ khong ton tai 6 R3, R4, R5,
R6, kiéu allen d khong ¢6 & cdc dong R2, R3,
R4, R6, R7, kiéu allen e va n khong thay & R1
va RS, kiéu allen g khong phat hién duge & R1
dén R3S, ki€u allen h khong xuét hién & R1, R3,
R5,R7.

Bdng 4
Tan so xuat hién cac kiéu allen trong cac dong ca ro phi
Enzime | ... Cac dong n R1 R2 R3 |R4| R5 | R6 R7
iéu allen

Avall a A 90,0 - 0,87 10 (10 - 013 -
b B 100 | 1,0 | 0,13 - -0l 087 ] 10
¢ A 260 | 0,67 | 0,13 - - - ; 0,52

. d B 330 | 033 - - - 110 _ -
Hinf e C 99,0 = 1087 | 10 |10 - | 03 | 003
g D 35,0 - - - - - 07 | 045

Mspl h A 83,0 _ 0,83 10 [10] - [093 -
i B 770 | 1,0 | 0,17 - 101007 ] 10
Tagl K A 940 | 1,0 | 0,17 - - 110067 | 097
n B 96,0 - 0,83 10 |10 - 033 ] 003

45506

7 8 M, 9 10

RIER1O8 (ST RIS

|66l 1 81920 01D ED 3TN DA D SIED6 808D 85D 983 )53

16 17 18 19 20 21 22 23 M, 24 25 26 27 28 29 30 31

Hinh 2. Anh dién di sin phdm D-loop cit véi enzim han ché Avall
A: 1-30. dong R3; 31. DBai ching; M,, M,. Marker 100bp; B: 1-30. dong R7; 31. Ddi ching.

=2

2223242526 27282930 M;31 32 33 34 35 363738394041

345 678 9M10111213 141516 17181920211 23 4 5 6 7 8 9 10 11 M;121314 15161718 1920 21 22

242526 27 28 2930 31 M,32 33 3435 36 37 38 39 40 41 42 43 444546

Hinh 3. Anh dién di san phdm D-loop cit véi enzim han ché Mspl va Hinfl

A. Cét v6i Msp I: 1-9. dong R1; 10-39. dong R2; 40-41. D6i chitng; M,, M,. Marker 100bp;
B: 1-30. dong R3 cit v6i Hinfl; 31-46. dong R3 cat v6i Msp I, 32. Doi ching.
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234567 89M10111213 141516171819202122 |1 2 3 4 5 6 7 89 10 M,11121314151617 1819202122

24 252627282930 M,31323334353637 383940 4142 43 44 —'1,47q 2627282930 31 M. 32 33 34 35 36 37 38 39 4041 42 43 4445
242526272829 30 3 1323334353637 3839 40 RS 5

Hinh 4. Anh dién di san pham D-loop cét v6i enzim han ché Mspl, Taql
A: 1-30. dong R4 cét v6i Msp I; 31-45. dong R4 cit véi Taql; 40-41. Dai ching; M,,M,. Marker 100bp;
B: 1-30. dong R3 cit v6i Taql; 32-45. dong R3 cit v6i Msp 1; 31. D6i chiing.

34567 8 M9I01I213141516M|} 32 3 4567 891011 M 121314151617 1819202122

4252627282930 M,3132333435363738394041 424344 45

1 7SIRRIOR ORDIEDD D IFDATDSEM26°27 28 29303132 33

Hinh 5. Anh dién di san phdm D-loop dong R5 cit v6i mot s6 enzim han ché

A: 1-30. dong R5 cét v6i Hinfl; 31-33. D6i chiing; M,,M,. Marker 100bp;
B: 1-30. dong R5 cit v6i Tagl; 31-45. dong R5 cit v6i Msp 1; 46. D6i chiing.

1. KET LUAN

7 dong ca ro phi ¢6 nguon goc va dac tinh
sinh hoc khac nhau da dugc phan tich bang chi
thi mt-RFLP. Véi phan doan 12S rRNA va 16S
rRNA khong cho da hinh & tat ca cac dong. Véi
D-loop x4c dinh dugc 10 kiéu allen trong dé6
kiéu allen a, e, h, n c6 thé nhan dang dong R3,
R4, kiéu allen b, i - nhan biét dong R1, R5, R7,
kiéu allen d nhan dang dong RS5, kiéu allen k -
nhan biét dong R1 va RS khi ching xudt hién
v6i tan sudt 100%. Can phat trién huéng nghién
cttu nay dé tng dung vao chon loc giong.

Loi cam on: Cong trinh thuc hién voi kinh
phi ciia dé tai cdp Bo Nong nghiép va Phdt trién
Nong thon 2008-2010 thuoc chuong trinh phdt
trién va iing dung cong nghé sinh hoc trong linh
v thily sdn.

TAI LIEU THAM KHAO

1. Agnese J. F., Adepo-Gourene B., Abban
E. K., Fermon Y., 1997: Heredity 79(1):
88-96.

2. Bernatchez L., Danzmann R. G., 1993:

Charr. Mol. Biol. Evol., 10: 1002 -1014.

3. Dao Thi Tuyét, Quyén Pinh Thi, Nguyén
Thi Bay, Pham Anh Tuan, 2003: Danh gia
tinh da hinh cdc quan dan cd tra nuoi
(Pangasius hypophthalmus) & Viét Nam
bang phuong phiap RAPD: 616 - 620. Hoi
nghi Cong nghé¢ Sinh hoc toan quéc. Nxb.
Khoa hoc va K§ thuat, Ha Noi.

4. McAndrew B. J. et al., 1988: Genetica, 76:
127-137.

5. Ezaz M. T. et al., 2004: Mar. Biotechnol, 6:
435-445.

6. Edward K. N., Keiko KO., 2005: J. of Insect
Biotechnology and Sericology, 74: 5-13.

7. Lee B-Y., Hulata G., Kocher T. D., 2004:
Heredity, 92: 543-549.

8. Lee B-Y. et al., 2005: Genetics, 170: 237-
244.

9. Kocher T. D. et al., 1998: Genetica, 148:
1225-1232.
10.Hara W., 1996: Bull. Natl. Inst. Seric.
Entomol. Sci., 16: 21-30.
77



11. Shekhar M. S. et al., 2005: Asian Fisheries 12.Seyoum S., Kornfield 1., 1992:
Science, 18: 39-48. Aquaculture, 102: 29-42.

POLYMORPHISM OF THE TILAPIA’S POPULATIONS USING RESTRICTION
ENDONUCLEASE ANALYSIS OF MITOCHONDRIAL DNA

NGUYEN THI THANH BINH, DINH THI NGOC THUY,
QUYEN DINH THI, PHAM ANH TUAN

SUMMARY

We analyzed the genetic differentiation among seven populations of the tilapia reared in Vietnam by
using restriction fragment length polymorphism (RFLP) of mitochondrial DNA (mtDNA).

The PCR products of 12S rRNA from all the above samples were digested with Alul, Hinfl, HindIlI, Pst,
Taql, BamHI, Clal, EcoRIl, Mbol, Mspl, Rsal, Sacl restriction enzymes. The result showed that eleven
enzymes did not cleave and Tagl had identical mono-banded phenotypes. In all samples of populations 16S
rRNA, PCR product did not show any restriction sites with twelve above restriction enzymes. The PCR
amplification of D-loop gene was digested with Alul, Hinfl, Mspl, Tagl, Avall and EcoRI. The enzyme EcoRI
did not digested and Alul gave homomorphism. In another enzymes, ten different haplotypes was found,
among them the genes types a, e, n could identify the populations R3, R4; the types b, i - to define populations
R1, RS, R7; the types d - to determine populations R5; the types k - to specify R1, R5. This field can be
developed for practical purpose.

Key words: Tilapia, 12S rRNA, 16S rRNA, D-loop, PCR, population identification, mt DNA.
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