TAP CHI KHOA HOC PAI HOC VAN LANG Truong Thé Quang

QUAN HE DI TRUYEN CAC LOAI CA THUQC CHI Anabas
DUA TREN CHI THI GENE TY THE COI

GENETIC RELATION OF FISHES IN THE GENUS Anabas USING
MITOCHONDRIAL CYTOCHROME OXIDASE SUBUNIT I (COl) MARKER GENE

TRUONG THE QUANG®

TOM TAT: Téch chiét va thu nhdn DNA tong sé cia 60 mau cd ré dong gom bon loai, ky
hiéu Al, A2, A3, A4 & Thanh phé Ho Chi Minh va cdc viing phu cdn bang phwong phdp
trich ly voi bo kit PHUSA-IHHNV theo quy trinh cua Cong ty Sinh hoa Phu Sa. Cac nhom
cd ¢6 khoang cdch di truyén gan gom nhém 3 va nhém 4 (0,0285),... Céc loai Anabas
testudineus India, Anabas testudineus Myanmar dwoc nhdan dién lai la Anabas cobojius
India, Anabas cobojius Myanmar thuéc nhom 1.

Tir khéa: ca rd dong; cdy phdt sinh lodi; da dang di truyén; gene COI.

ABSTRACT: Total DNA of 60 specimens of the anabas included four types of Al, A2, A3,
A4 in Ho Chi Minh city and the vicinities were extracted by extraction method with
PHUSA-IHHNV kit and according to the process of the Phu Sa Biochemical Company. The
species Anabas testudineus India, Anabas testudineus Myanmar were identified as Anabas
cobojius India, Anabas cobojius Myanmar belongs to group 1.

Key words: anabas; phylogeny tree; genetic diversity; COI gene.

1. PAT VAN PE

Anabas 13 mét chi ca r6 dong ban dia
ctia ving Nam va ving Pong Nam chau A.
Trong ty nhién, cac loai ca thudc chi
Anabas c6 thé dai dén 30 cm, chung c6 thé
song dugc trong modi trudng nude lo va
nudc ngot [12, tr.4474-4489]. Cac loai ca
thudc chi nay sdng trong cac thuy vuc & cac
ving Pong Nam A, ké ca o India, Sri
Lanka, Bangladesh, Myanmar, Malaysia,
Thailand, Viét Nam va Philippines.

C6 hai loai dugc ghi nhan trong chi Anabas
14 ca 16 song Hang (Anabas cobojius Hamilton,
1822) va c4 o dong (Anabas testudineus Bloch,
1792) [4], Hinh 1. Hinh 1. C4c loai cé thugc chi Anabas

b) Anabas cobojius [10]
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Nam 2013, Truong Ngoc Trinh va cac
cong su da so sanh dic diém hinh thai va
di truyén cua céc dong cé rd nudi (ca rd
dau vudng) va ca rd ty nhién. Ty 1é tuong
dong trinh ty gene COI cua ci ro dau
vudng va ca rd ty nhién 1a 99 %, néu so
voi ca ré6 (Anabas testudineus) da duoc
cong bd trén co s& dit liéu GenBank hoic
Boldsystems 1a 97 %. Chimng t6 c4 o6 dau
vudng va ca ré ty nhién cung la loai
Anabas testudineus [7, tr.23-30].

Nam 2014, Zhao H. va cac cong sy da
giai trinh ty b gene ty thé hoan chinh cia
Anabas testudineus cé chiéu dai 16603 bp
bao gdm 13 gene ma hoa protein, 2 gene
ma hoa rRNA, 22 gene ma hoa tRNA va
mot ving kiém soat [13, tr.25-40].

Céac cbng trinh nghién curu dinh danh
loai trén thé gioi da (ng dung viéc giam
dinh gene va bién doi di truyén bang
phuong phéap sinh hoc phan te. Dbi véi
nhiéu loai vat nudi, mot sé gene trong bo
gene ty thé (mitochondrial DNA) nhu COI
(cytochrome oxidase subunit 1), NADI
(nicotinamide dehydrogenase subunit 1),
COB (cytochrome b) va vung giao gene
ITS-2 (internal transcribed spacer 2) thugc
bo gene trong nhan (nuclear DNA) da dugc
xem la chi thi phén tir quan trong trong
cong tac dinh danh, phan loai loai. Tuy
nhién, gene ty thé tién hoa nhanh hon véi
cac gene nhan. Gene ty thé thudng duoc sir
dung dé phan tich mbi quan hé phat sinh
chung loai d6i véi cac don vi phan loai bac
thap nhu ho, toc, gidng, loai. Trong d6 gene
ty thé COl tién hoa nhanh va dugc sir dung
dé phan tich mdi quan hé giita céc loai
trong cung giéng hoic & don vi duéi loai
[3]. Gene COI c6 thé dung kiém tra céac
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mau da bao quan trong thoi gian dai ma
khong bi anh hudng. Trong nghién cau
nay, (ng dung phuong phép di truyén phan
tar dya trén chi thi gene COI dé tim hiéu
mdi quan hé phan loai giita cac dong cé rd
& cac vung phu can, dong thoi tim hiéu
quan hé di truyén cua ca ro dong & Viét
Nam va cac loai ca thudc chi Anabas ¢ cac
nudéce 1an can da co trinh tu gene ty thé COI
luu trit trén co sé dir lieu GenBank, nham
gop phan b sung thong tin dang tin cay, co
stc thuyét phuc cao trong viéc nhan dang,
phén loai cac loai ca thudc chi nay.

2.MUC TIEU VA NQI DUNG NGHIEN CUU

Muc ti€u nghién ctru, giai trinh tu gene
ty thé COI cua cac loai ca thudc chi
Anabas, xac dinh quan hé di truyén va phan
nhom theo khoang cach di truyén cia cic
loi c4 thudc chi nay. Két qua nghién ciru 1a
co s& khoa hoc tmg dung trong nudi trong
thity san nhu chon gidng, tao gidng moi
chat lugng bang phuong phép lai tao hoic
chuyén gene.

Thu thap 60 miu ca 16 dong & Thanh
phé H6 Chi Minh va cac ving phu can.
Téch chiét DNA tir md thit c4, khuéch dai
gene ty thé COI bang k¥ thuat PCR, dién di
trén gel agarose 2 % dé tinh sach va kiém
tra nham chon ra bén mau trinh ty gene
COI dai dién cho ca ro dong sbéng tai hod
chira Tri An, tinh Pong Nai (ky hiéu Al);
huyén Céan Gio, Thanh phd H6 Chi Minh
(ky hiéu A2); tinh Long An (ky hi¢u A3) va
h6 chtra Dau Tiéng, tinh Tay Ninh (ky hiéu
A4). Sau do giai trinh tu va hiéu chinh trinh
tu gene ty thé COL Céc thi nghiém nay déu
dugc thyc hi¢én tai Phong thi nghiém Sinh
hoc phan tu, Cong ty Sinh hoéa Phu Sa,
thanh phé Can Tho. S6 liéu duoc xur ly
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bang cong cu Indentification trén co s¢ dir
liéu Boldsystems, tng dung thuat toan
BLAST (Basic Local Alignment Search
Tool) dé kiém tra va dinh danh loai [8].
Tinh toan ma tran khoang cach di truyén
gilta cac loai, nhom loai va xay dung cay
phat sinh loai bang phan mém Mega X [2,
tr.1547-1549]. Phan tich quan hé di truyén
céc lodi c4 chi Anabas bing phin mém
DnaSP 6.12.01.
3. PHUONG PHAP NGHIEN CUU
3.1. Tach chiét DNA tong so

Mau ca ré dong duoc xir Iy va bao quan
& — 20°C cho viéc tach chiét DNA téng s6.
DNA tong s6 dugc trich ly tir mo thit ca
bang bo kit PHUSA-IHHNYV theo quy trinh
cia Cong ty Sinh héa Phi Sa. Kiém tra
néng do va do tinh sach cua cac mau DNA
téng s6 bang phuong phap do hai budc song
260 nm va 280 nm trén may quang phd hap
thu phan tir UV-VIS héng Bio-Rad.
3.2. Khuéch dai, tinh sach, giai trinh tw
va hiéu chinh trinh ty gene COI

Cip mdi Anabas-F va Anabas-R dung
dé khuéch dai trinh tu gene COI dugc thiét
ké bang cong cu Primer-BLAST trén NCBI
va dugc tong hop tai Phong Oligo, Cong ty
Sinh hoa Phu Sa. Sau khi chay phan tng
PCR khuéch dai trinh tu gene COI, tién
hanh dién di trén gel agarose 2 % dé kiém
tra cht lugng va tinh sach san phém PCR.
Str dung thang chuan DNA 100 bp (tir 100
bp dén 1500 bp) dé udc luong kich thudc
band san pham PCR. Band san pham PCR
phai sang 3, chiéu rong ciia band 16n va c6
kich thudc khoang 650 bp, xem nhu phan
tg khuéch dai thanh cong. San pham PCR
dugc tinh sach va gidi trinh tuy gene COI
bang hé théng 3130 hing Applied
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Biosystems. Sau d6, hi€u chinh céc trinh tu
gene COI bang phan mém BioEdit 7.0.5.2.
3.3. So sanh trinh tw COI véi co sé dir
liéu Boldsystems

Sau khi c6 két qua giai trinh tu gene
COl, tién hanh thu thap cac mdi quan hé
tuong quan va kiém tra cac sai léch dya
trén sip hang hai trinh tu gdm trinh ty truy
van COI véi tung trinh tu trong co so dir
liecu Boldsystems bing cdng cu
Indentification, wtng dung thuat toéan
BLAST dé tim ra nhitng trinh ty trong co
so dir liéu Boldsystems c6 ty 1¢ twong dong
cao Vvai trinh ty truy van, qua do kiém tra
va nhan dién tén loai cua cac mau vat.
3.4. Phan tich phét sinh ching loai

Phan tich phat sinh ching loai duoc
thuc hién duya trén sap hang nhiéu trinh tu
gene COI cta bén mau ca ré dong Viét Nam
Al, A2, A3, A4 va trinh ty gene COI cua
céc loai c& thudc chi Anabas song ¢ India,
Bangladesh, Myanmar, Malaysia, Thailand va
Philippines dugc thu thap tir co s¢ dir liéu
GenBank (Bang 2) theo thuat toan ClustalW,
g dung phan mém Mega X.
3.5. Xay dung ciy phat sinh loai

Cay phét sinh loai 1a so d6 thé hién
muc do twong dong gitra cac trinh ty qua
qua trinh tién hoa di truyén. Thong qua ciy
phat sinh loai c¢6 thé phan loai thanh timg
nhém sinh vat hodc cho biét cac sinh vat
nao chiém sé lugng nhiéu hay loai nao so
khai, l0di nao phat trién. Viéc xay dung cdy
phat sinh loai d& mo ta lich str tién hoa cia
mot nhom cac loai voi nhirng dac tinh khac
nhau nhung c6 cing mdi quan hé ho hang
v6i nhau va cing hinh thanh tir mot to tién
chung trong qua khu. Lap ma tran khoang
cach di truyén gitra cac loai, nhom loai theo
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md hinh Maximum Composite Likelihood
[6, tr.11030-11035] va xay dung cay phat
sinh loai theo thuat toan Neighbor - Joining
Tree [5, tr.406-425], [8] 1a cac cong cu
thudc phén mém Mega X. Chon khoi tao
v6i bootrap 1000 lan lip lai dé ting do tin
cay tinh toan [1, tr.783-791].
3.6. Phin tich quan hé di truyén

Duya vao cay phat sinh loai, phan loai
nhém lodi sao cho khoang cach di truyén
gitta cac nhém Djj; > 0,020. Xéc dinh céc
nhom c6 khoang cach di truyén xa, trung
binh va gan. Ung dung phan mém DnaSP
6.12.01 phan tich da hinh don nucleotide SNP
(Single Nucleotide Polymorphism) trong sép
hang hai trinh ty gene COI cua céc loai ca
trong cung mdt nhom hoac cac loai ca khac
nhém dé nhan dién va diéu chinh chinh xéc
tén loai theo ty s SNP K (%) duoc tinh
theo cong thure (1).

100.S

K=—""2 1)
N

S 13 s6 lwong cac vi tri SNP, N 1a tong sb
vi tri nucleotide trong sip hang hai trinh tu
gene COI cua hai loai Anabas turong g,
4.KET QUA VA THAO LUAN
4.1. Tach chiét DNA tong so

DNA tong sé dugc tach chiét tir mau
thit ca theo quy trinh ctia Céng ty Sinh hda
Phd Sa, sau d6 duoc kiém tra ndng do va
do tinh sach bang cach do trén may hap thu
phéan tr UV-VIS tai budc song 260 nm va
280 nm. Két qua cac mau DNA tong sb déu
¢6 nong do cao tir 81,0 dén 191,3 pg/ml. Ty
1€ d6 hép thu tai budc song 260 nm va 280
nm OD260/OD2g0 déu nam trong gidi han tir
1,8 dén 2.0 chimg t6 mau DNA tinh sach tdt
khong bi tap nhiém protein (Bang 1).
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Bang 1. Két qua kiém tra néng d6 va mirc do
tinh sach cia san phém DNA téng s6 [9]

Tén miu Nong do DNA OD260/OD2so
(Hg/ul)
Al 191,3 1,95
A2 107,0 1,90
A3 84,5 1,85
A4 81,0 1,87

4.2. Khuéch dai, tinh sach, giai trinh tw
va hi€u chinh trinh ty gene COI

Lay 2 ul dung dich DNA tong s, thuc
hién phan ung PCR khuéch dai chon loc
trinh tu gene ty thé COI véi cap moi:
AnabasF 5-3: ACCCAAAAGACATTGGCACC
ArdiesR5-3: GGCCAAAGAATCAAAACAAGTG

Két qua chay PCR da khuéch dai thanh
cong gene ty thé COI, san pham tao thanh 13 band
DNA 6 kich thudce khoang 650 bp (Hinh 2).

L amcicer _ _—= —~

Hinh 2. Két qua dién di san pham PCR [9]
Tién hanh cat 1y band 650 bp va tinh
sach theo quy trinh cia Cong ty Sinh hoa Phu

Sa. Sau khi tinh sach cac mau duogc dem di
giai trinh ty theo nguyén tic Sanger bang hé
thong 3130 hang Applied Biosystems. Hi¢u
chinh trinh tur COI bang phan mém BioEdit
7.0.5.2, két qua thu dugc cac file trinh ty COI
dinh dang fasta hoan chinh.
4.3. Két qua so sanh trinh tw gene COI
v6i co sé dir liéu Boldsystems

Kiém tra bing cong cu Indentification trén
co s& dit lidu Boldsystems cho thiy ty 1& trong
dong trinh tur gene ty thé COI cta ca bon mau ca
10 déng Viét Nam Al, A2, A3, A4 so voi loai
Anabas testudineus Malaysia (JF781185) la 99,83
%, Anabas testudineus Thailand (JQ661369) la
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97,36 %. Cic mau c4 1o dong Viét Nam déu 1a
loai Anabas testudineus [9].

Bang 2. Cac loai ca thuoc chi Anabas
trong sap hang nhiéu trinh ty gene ty thé COI [9]

4.4. Cay phét sinh loai, nhom loai

Két qua sap hang nhiéu trinh tu gene ty
thé COI cua céc loai c4 thude chi Anabas (Bang
2), bang c4c cong cu Distance, Phylogeny cua
phén mém Mega X, thiét 1ap dugc ma tran
khoang cach di truyén (Bang 3) va cay phat
sinh loai (Hinh 3).

Vi diéu kién khoang cach di truyén giira
cac nhém Dy > 0,020, cac loai ca thudc chi
Anabas dugc phan thanh bon nhém nhu sau:

Nhom 1: Anabas testudineus India
(JX260824), Anabas testudineus Myanmar
(LC190180), Anabas cobojius Bangladesh
(KY124377), Anabas cobojius India hap.AnoH1
(KC774635), Anabas cobojius India hap.AnoH2
(KC774636); Nhom 2: Anabas testudineus
Indonesia (KU692243), Anabas testudineus
Philippines (HQ682664); Nhom 3: Anabas
testudineus Thailand (JQ661369); Nhom 4:
Anabas testudineus Viét Nam (Al, A2, A3,
A4), Anabas testudineus Malaysia
(JF781185);

Bang 3. Ma tran khoang cach va sai s6 chuan cua céac loai ca thuc chi Anabas dua trén gene COI

STT Tén loai ca, Accession
vung dia ly number (Ky
hiéu)
1 Anabas testudineus Pong Al
Nai, Viét Nam
2 Anabas testudineus Tp. A2
HCM, Viét Nam
3 Anabas testudineus Long A3
An, Viét Nam
4 Anabas testudineus Tay A4
Ninh, Viét Nam
5 Anabas testudineus JQ661369
Thailand
6 Anabas testudineus KU692243
Indonesia
7 Anabas testudineus HQ682664
Philippines
8 Anabas testudineus JF781185
Malaysia
9 Anabas testudineus LC190180
Myanmar
10 Anabas testudineus India JX260824
11 Anabas cobojius KY124377
Bangladesh
12 Anabas cobojius India KC774635
(hap. AnoH1)
13 Anabas cobojius India KC774636
(hap. AnoH2)
TT Accession, Tén loai, Viing dia ly 1 2 | 3

1 A1 Anabas testudineus Tri An, Dang Nai

2 A2 Anabas testudineus Cn Gid, Tp. HCM

3 A3 Anabas testudineus Long An

4 A4 Anabas testudineus Dau Tiéng, Tay Ninh

5 KY124377 Anabas cobojius Bangladesh

b KCT74635 Anabas cobojius India (hap. AnolH1)
1 KCT74636 Anabas cobojius India (hap. AnolH2)
8 JX260624 Anabas testudineus India

9 KUB92243 Anabas testudineus Indonesia

10 JF781185 Anabas testudineus Malaysia

11 LC190180 Anabas testudineus Myanmar

12 HQB62664 Anabas testudineus Philippines

13 JQ661369 Anabas testudineus Thailand

0.0093
0.0046 0.0062
0.0140 0.0156 0.0108

4

0.1101 0.1136 0.1064 0.1104
0.1121 0.1156 0.1084 0.1143 0.0031
0.1032 0.1067 0.1033 0.1092 0.0016 0.0016
0.1107 0.1161 0.1119 0.1143 0.0047 0.0047 0.0032
0.1125 0.1218 0.1140 0.1123 0.0747 0.0766 0.0753 0.0891
0.0017 0.0052 0.0017 0.0000 0.0606 0.0806 0.0806 0.0626 0.0807
0.1066 0.1101 0.1047 0.1088 0.0016 0.0031 0.0016 0.0032 0.0750 0.0806
0.1068 0.1124 0.1070 0.1073 0.0733 0.0768 0.0767 0.0790 0.0000 0.0807 0.0750
0.0269 0.0305 0.0269 0.0266 0.0308 0.0933 0.0911 0.0913 0.0851 0.029% 0.0886 0.0846

5 [ 6. & | 6| 9 ) 00| & | a2 [ 43

0.0039 0.0025 0.0044 0.0185 0.0167 0.0173 0.0186 0.0186 0.0016 0.0180 0.0178 0.0070
0.0030 0.0047 0.0188 0.0190 0.0178 0.0191 0.01% 0.0029 0.0163 0.0183 0.0077
0.0037 0.0178 0.0180 0.0171 0.0185 0.0188 0.0016 0.0176 0.0178 0.0070

0.0184 0.0167 0.0178 0.0191 0.0187 0.0000 0.0162 0.0180 0.0074
0.0021 0.0015 0.0026 0.0135 0.0150 0.0015 0.0133 0.0168
0.0015 0.0026 0.0137 0.0150 0.0021 0.0138 0.0170
0.0021 0.0136 0.0150 0.0014 0.0137 0.0166
0.0154 0.0152 0.0021 0.0140 0.0169
0.0148 0.0135 0.0000 0.0164
0.0150 0.0148 0.0077
0.0135 0.0165
0.0163

Chil thich: Khong céch i truyén (ma trén tam gidc duoi), sai sb chuén cia khodng cach di truyén twong g (ma trén tam gid trén).
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0.0361

0.0153 ‘

0.0059
Group 3
0.0284

’ 0.0387

0.0173

0.0017 S
774636 as cobojius 1) Indi
0.0008 KC77 Anabas cobojius (Hap.AnolH1) India
0.0030
0.0006 JIX260824 Anabas testudineus India

0.000/
0.0007 | 1= y124377 Anabas cobojius Bangladash

0.0000
Group 1 | 1774636 Anabas cobojius (Hap AnolH?2) Indis

0.0003
LGA90180 Ansbas testudineus Myanmsr

0.0017
KUGUZ243 Anabas testudineus Indonesia
Group 2
0.0000
HQE82664 Anabas testudineus Philippines

JQB61369 Anabas testudineus Thailand

0.0000
JF781185 Anabas testudineus Malaysia

Group 4 0.0061

A4 Anabas testudineus DAu Tiéng, Tay Ninh, VN

0{0010  0.0032
] A1 Anabas testudineus Tri An, Ddng Nai, VN

0.0038
0.0054

.000/

0.0008
A3 Anabas testudineus Long An, VN

A2 Anabas testudineus Can Gigr, Tp. HCM, VN

Hinh 3. Cay phat sinh loai, nhém loai cua cac loai ca thudc chi Anabas dua trén gene COI

Khoang céch di truyén va sai s6 chuan
cua khoang cach di truyén tuong tng giira
cac nhom ca thuoc chi Anabas dua trén
trinh ty gene COI dugc néu trong Bang 4.

Bang 4. Ma tran khoang cach va sai s6 chuan ctia
cac nhom ca thudc chi Anabas dua trén gene COI

TT Ténnhém 1 2 3 4

1 Nhom 4 0.0170 0.0175 0.0074
2 Nhom1 01041 0.0137 0.0166
3 Nhom2 0.1085 0.0772 0.0164
4 Nhom3 0.0285 0.0910 0.0849

4.5. Két qua phan tich quan hé di truyén

Can cir ma tran khoang cach di truyén
cia cac nhom ca thudc chi Anabas (Bang
4), cac nhom ca co khoang cach di truyén
xa gobm nhom 2 va nhom 4 (khoang cach
0,1055), nhom 1 va nhom 4 (khoang cach
0,1041), nhom 1 va nhom 3 (khoang cach
0,0910). Cac nhom ca c6 khoang cach di
truyén trung binh gdm nhom 2 va nhém 3
(khoang céach 0,0849), nhém 1 va nhém 2
(khoang cach 0,0772). Cac nhom cé co
khoang cach di truyén gan gdm nhém 3 va
nhom 4 (khoang céach 0,0285).
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Két qua sip hang hai trinh ty gene COI
cta cac loai ca thudc chi Anabas (Bang 5), ty
s0 SNP cila Anabas testudineus India (nhom
1) va Anabas cobojius India hap. AnoH1
(nhém 1) la K1y = 3/664 = 0,45 %, Anabas
testudineus Myanmar (nhém 1) va Anabas
cobojius India hap. AnoH1 (nhom 1) 1a Kz =
2/651 = 0,31 %; Ty sb SNP d6i voi Anabas
testudineus India (nhom 1) va Anabas
testudineus Indonesia (nhom 2) l1a Ky =
54/652 = 8,28 %, ddi voi Anabas testudineus
Myanmar (nhom 1) va Anabas testudineus
Indonesia (nhém 2) la K2 = 45/655 = 6,87
%. Ty s6 SNP K12 = 8,28 % va K22 = 6,87 %
16n hon nhiéu so v6i Ku = 0,45 % va Koy =
0,31 % do d6 cac loai Anabas testudineus
India, Anabas testudineus Myanmar nén
duoc nhan dién lai lan luot 1a Anabas
cobojius India, Anabas cobojius Myanmar
cung thuéc nhom 1 (nhdém cé rd séng Hang)
voi cac loai Anabas cobojius Bangladesh,
Anabas cobojius India hap. AnoH1, Anabas
cobojius India hap. AnoH2.
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Bang 5. Ty s6 SNP K (%) trong
sdp hang hai trinh ty COI ca Anabas

an loai A. cobojius A, testudineus
Tén loai . .
viing (nhém) India AnoH1 Indonesia
’ (nhom 1) (nhom 2)
A. testudineus
= 0 = 0,
India (nhom 1) < 7045 % Ki2=828%
A. testudineus
Myanmar Ka1=031% K»=6,87%
(nhém 1)

5. KET LUAN VA KIEN NGHI
5.1. Két qua nghién ciu

Téch chiét va thu nhan duoc DNA tong
s cua bén mau ca ré6 dong séng & Thanh
phé H6 Chi Minh, Bong Nai, Long An,
Tay Ninh bang bo kit PHUSA-IHHNV
theo quy trinh cua Cong ty Sinh hoa Phu
Sa. Hiéu chinh thanh cdng quy trinh PCR
khuéch dai viing gene ty thé COI bang cap
moi Anabas-F va Anabas-R. Khuéch dai
dugc ving gene ty thé COI dung kich
thugc va khong Ian tap.

So sanh trinh tu gene COI ctia cac mau
ca ré dong Al, A2, A3, A4 véi loai Anabas
testudineus trén co so dir liéu Boldsystems
c6 ty Ié twong dong dat 97,36 + 99,83 %,
cho thdy cac mau cé ré dong Viét Nam déu
14 loai Anabas testudineus.

Tién hanh xay dyng cay phét sinh loai
va danh gia quan hé di truyén cua cac mau
ca ro dong (Anabas testudineus) Viét Nam
Al, A2, A3, A4 va cac loai ca thuoc chi
Anabas ¢ cac nudc thuoe khu vuc Nam va
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Pong Nam chdu A, két qua phan thanh bén
nhom cé dua trén chi thi gene COI.

Céac nhom ca c6 khoang cach di truyén
xa gdm nhoém 2 va nhém 4, nhém 1 va
nhom 4, nhom 1 va nhém 3. C&c nhom cé
c6 khoang cach di truyén trung binh gom
nhom 2 va nhdm 3, nhom 1 va nhom 2. Cac
nhom cé c6 khoang céach di truyén gan gém
nhom 3 va nhom 4.

Céac loai Anabas testudineus India,
Anabas testudineus Myanmar dugc nhan
dién lai la Anabas cobojius India, Anabas
cobojius Myanmar, véi cac loai Anabas
cobojius Bangladesh, Anabas cobojius
India hap. AnoH1, Anabas cobojius India
hap. AnoH2 cung thugc nhém 1 (nhom cé
ré song Hang).

5.2. Kién nghi

Nghién ctu wtng dung trong chon
giong, lai tao giéng hoic chuyén gene dé
tao ra cac gidng c& mai co chit luong. Mo
rong pham vi nghién ctu thu thap thém
nhiéu mau c& thudc chi Anabas cua Viét
Nam va cac nudc trén thé gigi. Thiét ké
moi dic hiéu va xay dung hoan thién quy
trinh giai trinh tu gene ty thé COI cho tét ca
c4c loai ca thudc chi Anabas. Can str dung
thém mét s chi thi khac trong genome dé
dinh danh chinh x&c tén loai va xay dung
hé théng ma vach DNA cho céc loai ca
thudc chi Anabas.
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