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PA DANG DI TRUYEN CA RO PONG (ANABAS TESTUDINEUS)
O PONG BANG SONG CUU LONG DUA TREN GENE AQUAPORIN 1aa

GENETIC DIVERSITY OF THE CLIMBING PERCH (ANABAS TESTUDINEUS)
IN THE MEKONG DELTA BASED ON AQUAPORIN laa GENE

TRUONG THE QUANG®

TOM TAT: Tach chiét va thu nhdn dwoc DNA tong so cua 15 mdu cd ré dong (Anabas
testudineus) tai cdc ving cé dé man khac nhau ¢ Pang bang séng Cizu Long. Thiét ké va sang loc
thu dwot cap moi déac hiéu DNA/Agpl-f va DNA/Aqpl-r dé khuéch dai gene AQP1aa bang ky thugt
PCR. Gidi trinh tw, rap noi va chd thich thanh cong gene AQP1laa. Két qua so sanh quan hé di
truyen va da dang di truyén giira cdc nhém loai ca ré dong duwa trén gene AQPlaa, nhém 4 va
nhém 5 ¢6 khac biér da dang di truyén cao nhdt (kss = 4,800; Dss = 0,01026), nhém 1 va nhom 2
c6 khac biét da dang di truyén thdp nhat (k1= 0,571; D12 = 0,00127).

Tir khéa: cd ré dong; quan hé di truyén; da dang di truyén; gene Aquaporin laa.

ABSTRACT: We extracted and obtained a total DNA of 15 climbing perch samples (Anabas
testudineus) in different salinity zones in the Mekong Delta. Primer pairs DNA/Agpl-f and DNA/Agpl-
r have been designed and screened to amplify the AQPlaa gene using PCR techniques. We
successfully sequenced, assembled and annotated AQPlaa gene. Results of comparing genetic
relationships and genetic diversity between groups of climbing perch based on AQPlaa gene show
that group 4 and group 5 had the highest genetic diversity difference (kss = 4.800, D4s = 0.01026),

group 1 and group 2 had the lowest genetic diversity difference (k12 = 0.571, D12 = 0.00127).
Key words: climbing perch; genetic relationship; genetic diversity; aquaporin 1aa gene.

1. PAT VAN PE

Nghé nudi ca ré6 dong (Anabas testudineus)
mang lai hiéu qua kinh t& kha cao cho ngudi
dan, ca r6 dong la loai ca ngan ngay, cho thu
hoach nhanh va thu lgi nhuan cao. Hién nay, &
DPong bang séng Cau Long nhiéu h dan
chuyén sang nudi giéng ca r6 dong ngin ngay
chi tir 4 dén 5 thang, ap dung t6t cac ky thuat,
viéc thu hoach c4 ré dong dat trong lugng trung
binh tir 10 dén 15 con/kg va cho ning suét tir 3
dén 5 t4n/1000 m?. Trong nhiing nim gan day,
tinh hinh nuéi trong thuy san & Pong bang song
Ctru Long gdp phai kho khan, dac biét la tinh
trang xam nhép mdn vao cac vung nudi ca nudc
ngot ngay cang ting do bién dbi khi hau khién

viéc nghién ctru tim ra giéng c4 méi co kha
nang thich nghi tbt, phat trién binh thuong va
c6 gia tri kinh té cao & moi truong nudc lo,
nudc man la viée tran trd cua cac nha khoa hoc
thuy san [2, tr.55].

Gene Aquaporin laa (AQPlaa) ma hoa
cho 16p mang protein chiu trach nhiém diéu
chinh luong nuéce ra vao té bao dé dap tmg véi
su thay doi ap suat tham thdu [4, tr.1-14].
Chung c6 kha ning kiém soat sy can bang ciia
mudi va giit vai trd quan trong trong viéc loc
nuée cho than. O ca rdo ddng, AQPlaa biéu
hién cao nhét trong mang va da. AQPlaa ¢ c4
6 dong c6 vai tro sinh 1y 1on trong viéc giir
nudce, bai tiét mubi va didu hoa ap suit tham
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thiu. Nghién ctru da dang di truyén ca ré dong &
Dong bang song Ciru Long dua trén AQPlaa dé
danh gia da dang di truyén, nhan biét gidng chon
loc cac tinh trang ning sudt, pham chat va kha
ning chéng chiu sy nhiém min cta moi trudng
1a thyc sy can thiét trong cong tac chon gidng
hién nay.

2. MUC TIEU VA NOI DUNG NGHIEN CUU

Muc tiéu nghién ctru tim ra mbi quan h¢ di
truyén va da dang di truyén cac dong cé ro dong
(Anabas testudineus) song tai cac ving nudc c6
d6 min khac nhau & Pong bang song Ciru
Long. Nhan dién cac dong cé ro d@)ng chiu man
& Pdng bang song Ciru Long bang cc tham sd
da dang di truyén dua trén gene AQP1aa.

Noi dung nghién ciru tach chiét DNA tong
s6 (total deoxyribonucleic acid) tir mé thit ca ro
ddng sdng & cac ving c6 d6 min khac nhau tai
Pdng bing song Ciru Long, thiét ké “cip mdi
(primers)” va khuéch dai gene AQP1aa bang ky
thuat PCR. Phan tich quan hé di truyén va da
dang di truyén cac dong céa ré dong séng & cac
ving ¢6 d6 man khac nhau tai Pong bang song
Cuu Long dua trén gene AQP1laa.

3. PHUONG PHAP NGHIEN CUU
3.1. MAu vt thi nghi¢m

C4 16 ddng (Anabas testudineus) duoc ldy
tir cac ving nudc cd do man khac nhau & Dong
bang séng Ctru Long. Cac mau ca sau khi bat
dugc bao quan trong ti chira mau ¢ diéu kién 4
°C d@é thyc hién cac budc nghién ciru tiép theo.
3.2. Tach chiét va kiém tra chit lwong DNA tong so

Céac mau ca ro dong sau khi van chuyén
dén phong thi nghiém, dugc bao quan trong
diéu kién nhiét d6 —70 °C cho dén khi tién hanh
tach chiét DNA tong s6. DNA tong sé duoc
trich ly tr mo thit ca bang bo kit PHUSA-
IHHNV theo quy trinh ctia Cong ty Sinh hda
Phu Sa. Dung dich DNA tong sb tinh sach c6 ty
50 OD2gonm / ODgsonm nam trong khoang tir 1,8
dén 2; néu tS’ Sé) OD2sonm / OD2gonm > 2 thi dung
dich DNA bj bién tinh hodc phan hiy, néu ty s6

68

OD260nm / OD2gonm < 1,8 thi dung dich DNA c¢6
1an tap chat.
3.3. Khuéch dai va giai trinh t gene AQPlaa

St dung phﬁn mém tin sinh hoc trén hé
thong “NCBI (National Center for Biotechnology
Information)” bang cong cu Primer - Blast thiét
ké cac cap moi khuéch dai gene AQPlaa bang
ky thuat PCR. Sau khi chay PCR khuéch dai
trinh tu gene AQPlaa, tién hanh dién di trén
gel agarose 2% dé kiém tra chit lugng va tinh
sach san pham PCR. Band san pham PCR phai
sang 10, chiéu rong cta band 16n va co kich
thudc khoang 780 bp thi xem nhu phan tng
khuéch dai thanh cong. San phim PCR sau khi
thu nhan s& duoc giai trinh tu ca hai chiéu
(chiéu xudi va chiéu ngugc) bang phuong phap
Sanger trén hé théng may ABI 3130 (Applied
Biosystem, USA).
3.4. Xay dung cay phat sinh loai

Cay phat sinh loai 1a so d6 thé hién muc
d6 twong dong giita cac trinh ty qua qua trinh
tién hoa di truyén. Lap ma trn khoang cach di
truyén gitta cac nhém loai theo md hinh
Kimura 2 - parameter va xay dung cady phat
sinh loai theo thuit todn Neighbor — Joining
Tree [1, tr.201-215], tng dung cac cong cu
thuoc phan mém Mega X [5, tr.1547-1549].
Chon khéi tao vdi bootrap 1.000 lan lap lai dé
tang do tin cay tinh toan.
3.5. Phén tich phét sinh chiing loai

Phan tich phéat sinh ching loai duoc thuc
hién dya trén sip hang nhiéu trinh tu gene
AQP1laa ciia cac dong ca ro dong chiu min va
trinh tu gene AQP1aa déi ching dugc thu thap tir
co s dir liéu GenBank theo thuat toan ClustalW
[5, tr.162-164], tng dung phan mém Mega X.
3.6. Phan tich quan h¢ di truyén va da dang
di truyén

Dua vao cay phat sinh loai, phan loai nhém
loai sao cho khoang cach di truyén giita cac
nhém Dj; > Dcp. Tur d6, xac dinh cac nhom co
khoang cach di truyén xa, trung binh va gén.
Ung dung phian mém DnaSP 6.12.01 phan tich
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cac tham s6 da dang di truyén trong sdp hang hai
trinh ty gene AQP1aa clia cac nhom ca ré dong.
3.7. Phan tich théng ké

Két qua duoc trinh bay dudi dang gia tri
trung binh mau. Xt 1y sd lidu, so sanh cac gia
trj trung binh mau bang phwong phap phan tich
phuong sai (Anova) voi d6 tin cay 95%.
4. KET QUA VA THAO LUAN
4.1. Lay miu

Céc méu ca ro dong (Anabas testudineus)

ven cua DNA. Két qua dién di trén gel agarose
cho thiy cac band DNA thu duoc tir cA miu ca
16 ddng déu c6 band dam, sang rd.

Két qua do ty s& ODasonm / ODagonm clia céc
mau cé ro dong déu ndm trong khoang tir 1,8 dén
2,0 (Bang 2). Bidu nay cho thiy DNA tong sb tach
chiét co néng do va do tinh sach kha cao khong lan
tap chat protein va cac phan tir hiru co khéc.

Bang 2. Kiém tra chét hrong DNA tong s6 bang ky thuat OD

duoc thu thap tir nim ving c¢6 do min khac nhau STT Tén miu ODzs0nm/
& Can Tho, Bén Tre, Vinh Long, Long An, Tién 1 Arabes esudinels ConTho OllDz;;nm
Giang vao thang 18-04-2019 (Bang 1). : . :
2 Anabas testudineus Can Tho b 1,82
Bang 1. S6 lugng méu c4 16 dong (Anabas testudineus) 3 | Anabas testudineus Can Tho ¢ 1,89
i Y Sé 4 | Anabas testudineus Bén Tre a 1,90
STT Tén mau m«;l'n lwgng 5 | Anabas testudineus Bén Tre b 1,93
Anabas testudineus 6 Anabas testudineus Bén Tre ¢ 1,91
! Can Tho 0.1 ppt 3 7 Anabas testudineus Vinh Long a 1,85
Anabas testudineus 8 | Anabas testudineus Vinh Long b 1,87
2 Bén Tre 0.3 prt 3 9 | Anabas testudineus Vinh Long ¢ 1,90
Anabas testudineus 10 Anabas testudineus Long An a 1,82
3 Vinh Long 10ppt 3 11 | Anabas testudineus Long An b 1,83
4 Anabas testudineus 3.0 ppt 3 12 | Anabas testudineus Long Anc 1,86
Long An ' 13 | Anabas testudineus Tién Giang a 1,88
5 Anaba:s testudineus 40 ppt 3 14 | Anabas testudineus Ti[fen Giang b 1,82
Tién Giang 15 | Anabas testudineus Tién Giang ¢ 1,84

4.2. Két qua tach chiét DNA tong sb

Két qua tach chiét DNA tong s cua 15
miu c4 16 dong (Anabas testudineus) co hiéu
chinh pht hop véi thyc té ciia mau. Két qua thu
dugc kiém tra bang dién di trén gel agarose 2%.
bién di dung dé xac dinh d6 tinh sach, nguyén

4.3. Cip moi khuéch dai gene AQP1aa bang
ky thuat PCR

Dua trén két qua sang loc da thiét ké dugc
cap moi dic hiéu ding dé chay PCR khuéch dai
gene AQPlaa (Bang 3).

Bang 3. Cap mdi st dung khuéch dai trinh tw gene AQP1aa [3, tr.39]

Tén moi Trinh ty mdi 5°- 3’ Tm (°C) | Chiéu phan tng
DNA/Agpl-f | CAAGAACTTCTGGAAGGCCG | 58,84 Xuoi
DNA/Agpl-r | ATAATCGCCCACTGGACCAC | 59,32 Nguoc

4.4. Pa dang di truyén ci rd dong dua trén
gene AQPlaa

Sau khi giai trinh tu hai chiéu bang hé
thong may ABI 3130, hiéu chinh hai dau 5’ va
3’ clia trinh ty bang phan mém GENtle phién
ban 1.9.4 va cong cu nucleotide BLAST

69

(NCBJI) ta thu dugc céc trinh tuy gene AQPlaa
clia cac mau c4 rd dong. Trinh tu gene AQPlaa
hoan chinh ¢6 kich thudc 786bp thu dugc tir ca
16 dong da duoc GenBank cap ma sd gia nhap
(Accession Number) MT012828 va phéat hanh
ngay 07-06-2020, ma héa cho AQPlaa véi 261
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amino acid, c6 khoi luong phan tir 1a 27,4 kDa

(Hinh 1) [6], [7], [8].

>aqpl [organism=Anabas testudineus] Anabas testudineus aquaporin 1 (aqp1) mRNA, complete cds
ATGAGAGAATTCAAGAGCAAGAACTTCTGGAAGGCCGTTCTGGCCGAGCTGGTTGGCATGACCCTTTT
TATTTTCCTCAGCCTCTCTGCAGCCATTGGAAATAAAAACAGCACCAACCCAGACCAGGAGGTGAAGG
TGTCGCTCGCATTTGGCTTGGCCATTGCTACACTGGCTCAGAGTTTAGGCCACATCAGTGGAGCTCACC
TGAATCCTGCAGTTACCCTTGGGATGCTTGCCAGCTGCCAGATCAGTGTGTTGAAGGCCGTCATGTACA
TTGTGGCCCAGATGCTTGGCTCAGCCCTGGCCAGCGGCATTGTTTATGGAACACGTCCAAATGGCAAT
GCAAATCTGGGGCTTAACGCTCTAAGTGGTGTTACCCCAAGCCAAGGCGTGGGCATAGAGCTCCTGGC
AACATTCCAGCTGGTGCTGTGTGTCATTGCAGTCACTGATAAAAGGCGGCGTGATGTCACTGGTTCAG
CACCCTTGGCCATTGGCCTCTCAGTGTGCCTGGGACACTTGGCAGCTATCAGCTACACAGGCTGTGGC
ATCAATCCCGCCCGCTCCTTTGGTCCAGCTTTGATCCTGAACAACTTTGAAAACCACTGGGTGTACTGG
GTITGGGCCAATGTGCGGTGGTGTAGCAGCAGCTCTCATCTATGATTTCCTGCTGGCCCCCAAATTTGAT

GACTTTCCTGAACGCATCAAGGTGCTGGTCAGTGGTCCAGTGGGCGATTATGATGTTAATGGAGGCAA
CGATACTACAACTGTGGAAATGACGTCGAAGTAG

Hinh 1. Trinh tw AQP1aa ctia ca 16 dong da dugc GenBank cap mi sb gia nhap MT012828 va phét hanh [2, tr.60]

Két qua sip hang nhidu trinh tu gene
AQP1laa clia cac miu c4 rd dong bang phan mém
Mega X thiét 1ap dugc ma tran khoang cach di
truyén gitta cac nhom va cay phét sinh loai.

4.4.1. Khoding cdch di truyén giva cic nhém
cd ré dong dwa trén gene AQPlaa

Ung dung phan mém Mega X, sip hang 16
trinh ty AQP1aa cua ca ro dong bang thuét toan
ClustalW. Két qua thiét 1ap duoc ma tran
khoang cach di truyén giira cac nhém ca ro
dong theo mé hinh Kimura 2 - parameter véi
bootstrap 1000 lan lap lai dé ting do tin cay
(Bang 4). V&i diéu kién khoang cach di truyén

gitta cdc nhom Dy, > 0,00127 cac loai ca ro
ddng sdng ¢ nhitng ving c6 d6 man khéc nhau
tai Pong bang song Ctru Long dugc phan 1am 5
nhém: Nhom 1 (Group 1): Ca rd dong Can Tho va
ddi chig; Nhém 2 (Group 2): Ca ro dong Bén
Tre; Nhém 3 (Group 3): Ca rd dong Vinh Long;
Nhom 4 (Group 4): Ca 6 dong Long An; Nhém 5
(Group 5): C 16 dong Tién Giang. Can ctr khoang
cach di truyén giita cac nhom ca ro dong séng &
Ddng bang séng Ciru Long dua trén gene AQP1aa
(Bang 4), nhom 4 va nhém 5 c¢6 khoang cach di
truyén xa nhat 0,01026; nhém 1 va nhém 2 c6
khoang cach di truyén gan nhat 0,00127.

Bang 4. Khoang céch di truyén gitra cac nhom ca ré ddng dua trén gene AQP1aa [3, tr.50]

Tén nhom | Vung song (@6 man) | Nném1 | Nhém2 | Nném 3 | Nném4 | Nhom5
Nhém 1 Can Tho (0,1 ppt)
Nhém 2 [ Bén Tre (0,3 ppt) 0,00127
Nhém 3 | Vinh Long (1,0 ppt) 0,00262 | 0,00393
Nhém 4 | Long An (3,0 ppt) 0,00383 | 0,00511 | 0,00657
Nhom 5 Tién Giang (4,0 ppt) 0,00639 | 0,00768 | 0,00393 | 0,01026

4.4.2. Cay phat sinh loai cia cac nhém ca ro
ddng dwa trén gene AQPlaa

Phan tich phét sinh chung loai (Hinh 2)
dugc thyc hién duya trén sip hang nhiéu trinh ty
gene AQP1aa cua cac dong ca ré dong (Anabas
testudineus) séng ¢ cac ving c6 dd6 man khéc
nhau tai Dong bang séng Curu Long theo thuat
toan Neighbor - Joining Tree, tng dung phan
mém Mega X. D6 tin cay cua cay phéat sinh loai
dugc xay dung tir 16 trinh tu va dugc danh gia
bang phan tich bootstrap véi 1000 lan lap lai.
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4.4.3. Pa dang di truyén giita cdc nhém cé rd
dong dwa trén gene AQPlaa

Két qua so sanh da dang di truyén gitra hai
nhom loai (Bang 5 va Hinh 3), nhoém 4 va nhém 5
c¢6 khac biét da dang di truyén cao nhit (ks =
4,800; Dss = 0,01026). Nhém 1 va nhém 2 c6
khac biét da dang di truyén thip nhat (k;o= 0,571;
D12 = 0,00127). Két qua nay ciing phii hop véi
phan tich quan hé di truyén giita hai nhom loai
theo khoang cach di truyén di néu & muc 4.4.1.
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Hinh 2. Cay phat sinh loai cua mot sb dong ca ro dong duya trén gene AQP1aa [3, tr.50]

Bang 5. Cac tham sé da dang di truyén giita cac nhom cé 16 ddng dua trén AQPlaa [3, tr.59]

Tong sb Sovi | SO vitri Tham s6 | Sovitridgtbién | Tham sb khac bigt

Tén nhom trinh tr cia tri SNP trung | dadangdi | giita hai nhém da dang di truyén

hai nhém SNP binh (ki) | truyén (Pi) trung binh giira hai nhém (Dy)
Nhém1-Nhém2 7 1 0,571 0,00073 1,000 0,00127
Nhém 1-Nhém3 7 2 1,143 0,00149 2,000 0,00261
Nhém1-Nhém4 7 3 1,714 0,00218 3,000 0,00382
Nhém1-Nhém5 7 5 2,857 0,00364 5,000 0,00636
Nhém2-Nhém3 6 3 1,800 0,00235 3,000 0,00392
Nhém2-Nhém4 6 4 2,400 0,00305 4,000 0,00509
Nhoém2-Nhom5 6 6 3,600 0,00458 6,000 0,00763
Nhoém3-Nhom4 6 5 3,000 0,00392 5,000 0,00654
Nhém3-Nhom5 6 3 1,800 0,00235 3,000 0,00392
Nhém4-Nhém5 6 8 4,800 0,00611 8,000 0,01026

nhém 1- nhém 2 nhém 1-nhém 3

mS5 vitri da hinh SNP trung binh (kij)

6

] R
| ‘ ‘ ‘ 7 7 ‘

o ,Ji - - - - -

nhém1-nhém4 nhém 1-nhém5 nhém 2-nhém 3 nhém 2-nhém 4 nhém 2-nhém5  nhom 3-nhém4 nhém 3-nhém 5  nhém 4 - nhém 5

m Tham s8 khac bigt da dang di truy®n giira cic nhém (Dij) (1043)

Hinh 3. Do thi so sanh cac tham sé da dang di truyén ki, Dj; gitra cac nhom cé ro dong dua trén AQPlaa
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5. KET LUAN VA KIEN NGHI ppt) va nhom 2 (Bén Tre 0,3 ppt) co khac biét da
5.1. Két luan dang di truyén thip nhét (k= 0,571; Dy =
Téch chiét va thu nhan duoc DNA téng s6  0,00127). Két qua nay ciing phit hop véi phan
ciia 15 mau ca ré ddng (Anabas testudineus) tai  tich quan hé di truyén giira cac nhom ca ré dong
cac viung c6 dd6 man khac nhau & Pong bang  theo khoang cach di truyén da néu & muc 4.4.1.
song Ciru Long. Thiét ké va sang loc thu dugc  5.2. Kién nghi
cap moi dic hiéu DNA/Aqgp1-f va DNA/Agpl-r Bai viét mo rong mirc do biéu hién cua
khuéch dai gene AQP1laa bang ky thuat PCR.  cac gene AQP1, AQPla, AQP1b, AQPlab
Giai trinh ty, rap ndi va chd thich thanh céng  cling nhu co ché van chuyén Na*/K*-ATPase,
gene AQP1laa. Na*: K*: 2CI" can bang ndi mo. Khao sat kha
Két qua so sanh da dang di truyén giita cic  ning chiu min cua mot s6 dong ca ré ddng dua
nhom cé ro dong dua trén gene AQPlaa, nhdm4  trén cac gene AQP1 dé chon giéng c4 16 dong
(Long An 3,0 ppt) va nhém 5 (Tién Giang 4,0  c6 kha ning chiu man cao va tmg dung nudi
ppt) c6 khac biét da dang di truyén cao nht (kss  trong mdi truong nude lo & Pong bing séng
= 4,800; Dss = 0,01026). Nhém 1 (Can Tho 0,1  Ctru Long.
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