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PA HINH NUCLEOTIDE PON GENE AQUAPORIN 1laa
CUA CAC NHOM CA RO PONG (ANABAS TESTUDINEUS)
SONG O PONG BANG SONG CUU LONG, VIET NAM

SINGLE NUCLEOTIDE POLYMORPHISM OF AQUAPORIN laa GENEOF CLIMBING
PERCH (ANABAS TESTUDINEUS) GROUP IN MEKONG DELTA, VIETNAM

TRUONG THE QUANG®

TOM TAT: Nhén dién dwoc cic nhém cd ré dong (Anabas testudineus) séng ¢ cdc viing nuée c6
dé man khéac nhau tai Pong bang séng Ciru Long dwa trén so do SNP gene Agplaa. Cd ré dong
song ¢ vimg nuée ngot Can Tho (0,1 ppt), Bén Tre (0,3 ppt) c6 cac dot bién diém SNP khong lam
thay doi cdu triic protein Aqplaa so véi doi chiing. Cd ré dong song & C&c viing niede lo Vinh Long
(1,0 ppt), Long An (3,0 ppt), Tién Giang (4,0 ppt) c6 cdc dét bién diém SNP (A — T) thay thé
amino acid Tyrosine (Y) bang Phenylalanine (F), dan dén thay déi cdu tric protein Agplaa theo
hémg thay thé kénh loai muéi chdm R-H-Y bang kénh loai muoi nhanh R-H-F lam ting kha ndng
hdp thu nwée va loai bé mudi lén gap 13 lan so véi doi chirng, C&c dot bién diém thay thé SNP (A
— C) lam thay doi amino acid Tyrosine (Y) thanh Threonine (T), dan dén thay déi cau triic ciia
protein Agplaa theo huéng thay thé kénh loai muéi chdm R-H-Y bang kénh logi muoi nhanh R-H-T
lam tang khd nang hdp thu nwée va logi b6 muéi nhanh hon 4,6 lan so véi doi ching.

Tir khéa: cd ré dong; da hinh nucleotide don; gene aquaporin laa; sdp hang hai trinh tu.

ABSTRACT: Climbing perch (Anabas testudineus) groups in different salinity waters of the
Mekong Delta are identified based on the SNP diagrams of Agplaa gene. The climbing perch in
freshwater areas of Can Tho (0.1 ppt), Ben Tre (0.3 ppt) with SNP point mutations did not change
the Agplaa protein structure compared to the control. The climbing perch in brackish waters of
Vinh Long (1.0 ppt), Long An (3.0 ppt) and Tien Giang (4.0 ppt) with the SNP point mutations (A
— T) replace amino acids. That Tyrosine (Y) is equal to Phenylalanine (F) leads to Agplaa protein
structural change towards replacing the R-H-Y slow salt channel with the R-H-F fast salt channel
which increases water absorption and salt removal by 13 times compared to control; The SNP
replacement point mutations (A — C) changed the amino acid Tyrosine (Y) to Threonine (T),
leading to structural change of the Agplaa protein in the direction of replacing the R-H-Y slow salt
channel with the R-H-T fast salt channel increased water absorption and salt removal 4.6 times
faster than control.

Key words: climbing perch; single nucleotide polymorphism; aquaporin laa gene; pairwise
sequence alignment.
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1. PAT VAN DE

Ca r6 dong (Anabas testudineus) 1a loai c&
thit béo, thom, dai, ngon, co gié tri kinh té cao,
tiéu thu kha manh & ca ndng thén va thanh phé.
C4 r6 dong 16n nhat phat hién 300 g/con, c& ca
tiéu thu rong rai tir 7 dén 15 con/kg. Ca ro dong
séng rat khoe, co thé chiu dung duogc diéu kién
thiéu nudc trong mot thoi gian kha lau do
ching c6 co quan ho hap trén mang, thé khi
troi. Ca ro dong co thé ra khoi nude 6 ngdy ma
khong chét, dua vao dic diém nay co thé van
chuyén ca ro dong tuoi song di tiéu thy ¢ cac
noi. Ca rd dong thich nghi voi khi hau nhiét
d6i, lac kho han ca co thé sdng chui ric trong
bun may thang va c6 thé ra khoi mat nudc di
mot quing twong ddi xa dé tim noi sinh song,
c6 thé 1én dat kho tim mdi an. Ca ro dong séng
& nudc ngot, chung thuong sinh séng duoc &
cac loai hinh mit nuéc nhu rudng lua, ao
muong, dia, song, subi, rach,...

Hién nay, & Pong bang song Ciru Long,
tinh trang xdm nhdp min sau vao ndi dong do
bién d6i khi hau da gay kho khin cho viéc nudi
cé 16 dong & cac ving nude lg. Do d6, nghién
ctru vé da dang di truyén da hinh nucleotide
don SNP (Single Nucleotide Polymorphism) gene
Aquaporin laa (Agplaa) ciia cac nhom ca 16
ddng séng & cac ving c6 dd man khac nhau &
Dong bang séng Ciru Long 1a thuc su can thiét.
Két qua nghién ctru 1a co sé khoa hoc phuc vu
cho cong tac chon gidng c4 r6 dong thich nghi
sdng & mdi trudng nudc lo va phd bién cho
ngudi din nudi trong.

Céu tric mang Aquaporin laa (Aqplaa)
trong cac bd phan ca ré dong c6 chirc ning hip
thu nudc va loai bo mudi ra khéi co thé ca nén
c6 tac dung gidm stress man, gitip ca ré dong
song duoc & mdi trudong nude lg. Do d6, nghién
ctru da dang di truyén vé da hinh nucleotide
don SNP c6 y nghia quan trong trong viéc giai
thich co ché hap thu nudc va loai bé mudi cia
Agplaa. Co ché nay gin lién voi cac dot bién
gene Aqplaa ca ro dong sdng & mdi trudng
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nuée lo so voi ca ro6 dong dbi ching séng &
moi truong nudc ngot.
2. MUC TIEU VA NQI DUNG NGHIEN CU'U

Muc tiéu nghién ctu phan tich da dang di
truyén SNP cic nhom ca ro dong (Anabas
testudineus) sbng tai cac ving nudc co dd min
khéc nhau & Pong bang séng Ciru Long. Nhan
dién cac giéng ca ro dong chiu min & Pong
bang song Ctru Long bang SNP dua trén gene
Aqplaa, tir d6 gidi thich dugc co ché hap thu
nude va loai bo mudi ra khoi co thé ca khi song
trong moi trudng nudce lg.

Noi dung nghién ciru tach chiét DNA tong
sO tir mo thit ca ré ddng sdng & cac ving co do
min khac nhau tai Pong bang song Ctru Long,
khuéch dai gene Aqplaa bang ky thuat PCR.
Phan tich SNP va giai thich duoc co ché loai bo
mudi ciia Aqplaa ca rd dong khi chiu ap luc
man tr moi truong.

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

Thu thip cac miu ca ro dong thudc cac
ving ¢6 d6 man khac nhau tai Pong bang song
Ctru Long. Miu c4 ro6 dong dugc mang vé
phong thi nghiém dé xir Iy va bao quan ¢ —20
°C cho viéc tach chiét DNA tong sd va giai
trinh tu gene Agplaa.

3.2. Co ché hap thu nwée va loai bé mudi ciia
mang protein aquaporin 1aa & ¢4 ré dong
3.2.1. Piéu hoa dp sudt thim théu va cin bang
ion & cd ré dong

Gidng nhu cac loai sinh vat khéc, mot
trong nhitng chtc ning ty diéu chinh quan
trong nhat cia ca ro6 dong 1a diéu hoa ap suit
thAm thiu va can bang ion ndi md hop 1y. Su
sai léch vuot khoi bién do binh thuong co thé
gay hai toi chirc nang sinh 1y ty nhién lam cho
nude co thé giam di hodc ting thém, lam thay
dbi ndng do ion trong co thé va lam léch
chuyén dudng stc ion va thdm thiu. Ca rd
dong c6 kha nang tham thau, nghia la ching c6
thé diéu chinh méi truong thdm thiu cua co thé
trong pham vi tuong ddi hep phui hop véi chirc
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ning cua té bao du cho méi truong thim thiu
bén ngoai thay d6i. Ca r6 ddng soéng & nudc
ngot wu truong so voi moi truong nén cod
khuynh hudng hép thu thém nudc va mat bot
mubi bang qua trinh tham thdu qua mang mong
& hau va & mang. Mudi ciing bi dao thai ra
ngoai moi truong qua da, than va rudt. Néu
khong kiém soat duoc, té bao cta co thé ca s&
truong phong 1én va bé di do hap thu nudc lién
tuc. Pé tranh diéu nay, ca nudc ngot bai tiét
mot lugng 16n nude tiéu lodng va tich cyc tai
héap thu mudi vao mau.

Cé r6 dong c6 thé thich nghi dic biét dé
thay dbi chtrc ning cua nd, cho phép ca c6 thé
di chuyén tir moi truong nudc ngot sang moi
truong nude man. Nong do mudi cao cua nude
lam c4 bi mit nude, con mudi thi thAm qua
mang vao co thé. Dé giai quyét vin dé mat
nude ca phai hp thu thém nudc va tich cuc
loai bo mudi thira. Mubi duéi dang cac ion nhu
Na*, CI-, NH4',... s€ do cac mang protein
Agplaa 6 mang, da, than va rudt thai ra ngoai.
3.2.2. Co ché hip thu nuéc va logi bé muéi
cia Aqplaa

C4 16 ddng co thé tich liy tir nudc ngot
dén nude bién théng qua su gia ting dan dan vé
do man trong phong thi nghiém [4, tr.708-723].
Khi ca r6 dong séng & méi trudng nudc ngot,
cac phéan tr protein Aqplaa tai cac 16p mang &
mang, da, than va rudt ca (Agqplaa) co cu tric
kénh Arginine-Histidine-Tyrosine (R-H-Y hodc
RHY) hép thu nude va loai bé mudi cham,
trong d6 R-Y cong mo va R-H-Y cong dong.
Thi nghiém cho c4 ré ddng tap song trong nudc
c6 d0 min tang dan, céc phan tir protein
Aqplaa co cau trac dot bién theo hudng thay
thé Tyrosine — Phenylalanine (Y — F) hoiic Tyrosine
— Threonine (Y — T), cac dot bién thay thé nay
bién d6i kénh Arginine-Histidine-Tyrosine thanh kénh
Arginine-Histidine-Phenylalanine (R-H-Y — R-H-F)
voi R-F cong mo va R-H-F cbng dong; hoic
Arginine-Histidine-Threonine (R-H-Y — R-H-T)
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voi R-T cong mé va R-H-T cdng dong 14 nhiing
kénh hip thu nudc va loai bd mudi nhanh dé
diéu hoa ap suét tham thau va cin bang ion noi
md hop 1y (Hinh 1). Dot bién thay thé Tyrosine
— Phenylalanine (Y — F) tao thanh kénh R-H-F
lam ting kha ning hap thu nude va loai bo mubi
lén gap 13 lan. Con dot bién thay thé Tyrosine
— Threonine (Y — T) tao thanh kénh R-H-T
lam ting kha ning hap thu nude va loai bo mubi

Hinh 1. C4u trGc 3D mang protein Agplaa

A, B: Ciu trdc 3D mang protein Agplaa
kénh R-H-Y hip thu nuéc va loai bo mudi
cham khi c4 ré6 déng séng & méi trudng nudc
ngot, trong d6 (A) cdng mé, (B) cbng déng. C,
D: Cau tric 3D mang protein Agplaa kénh R-
H-F hap thu nudc va loai bo mudi nhanh khi ca
16 ddng sdng & moi trudong nudc lo, ang véi dot
bién SNP lam amino acid Y23 duoc thay thé
bang F23 (Y23 — F23), trong d6 (C) céng mo,
(D) céng déng [5, tr.953-965].

3.3. Tach chiét DNA téng sb, khuéch dai
PCR va giai trinh tw gene Agplaa

DNA tong s6 (Total Deoxyribonucleic Acid)
dugc trich ly tir md co thit c4 r6 ddng bang bd
kit PHUSA-IHHNV theo quy trinh ctia Cong ty
Sinh héa Phil Sa. Kiém tra nong d6 va do tinh
sach ctia cac mau DNA tdng sd bing phuong
phap do hai budc song 260 nm va 280 nm trén
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may quang phd hap thu phan tir UV-VIS, hing
Bio-Rad, USA. Cip modi DNA/Agp1-f va DNA/Agpl-
r khuéch dai trinh ty gene Agplaa dugc thiét ké
bang cong cu Primer-BLAST, National Center
for Biotechnology Information (NCBI) va duoc
tong hop tai Phong Oligo, Cong ty Sinh héa
Phu Sa [1, tr.137-141].

Sau khi chay PCR khuéch dai trinh tu gene
Agplaa, tién hanh dién di trén gel agarose 2%
dé kiém tra chit lugng va d¢ tinh sach san
phdm PCR (Polymerase Chain Reaction). Str dung
thang chuan DNA 100 bp (tir 100 bp dén 1500
bp) dé udc luong kich thudc band san pham
PCR. Band san phdm PCR phai sang rd, chiéu
rong cta band 16n va co kich thuéc khoang 780
bp thi xem nhu phan ung khuéch dai thanh
cong. San phiam PCR sau d6 duoc tinh sach
theo quy trinh ciia Cong ty Sinh héa Phu Sa va
giai trinh tu theo nguyén tic Sanger bang hé
thong 3130, hiang Applied Biosystems. Chinh
sua cac file trinh tu gene Agplaa thu dugc
bang phin mém BioEdit phién ban 7.0.5.2 va
cong cu Nucleotide Blast, NCBI.

3.4. Pa hinh vi tri nucleotide don gene Agplaa

Phan tich da hinh vi tri nucleotide don
(SNP) bang cach sip hang hai trinh tu gene
Aqgplaa cia cic nhom ca ro dong thudc cac
ving ¢6 d6 man khic nhau ¢ Pong bing song
Ctru Long véi trinh tu gene Aqplaa ddi chimg
la gibng c4 ro dong song trong méi trudng nude
ngot (Agplaa BC) cd Version JX645188.1 trén
GenBank bang cong cu Nucleotide BLAST (NCBI).
4. KET QUA VA THAO LUAN
4.1. Miu vt thi nghiém

Céac mau c4 16 dong (Anabas testudineus)
dugc thu thap tr ndm ving cé 6 man khac nhau
& Céan Tho, Bén Tre, Vinh Long, Long An, Tién
Giang vao thang 18-04-2019 (Bang 1).

4.2. Tach chiét DNA téng sb, khuéch dai va
gidi trinh tw gene Agplaa

Tach chiét DNA t6ng s6 ctia 15 miu ca 1o
ddng (Anabas testudineus). DNA tbng sé thu
duogc kiém tra bang dién di trén gel agarose 2%

dé x4c dinh do tinh sach, nguyén ven cua DNA.
Két qua dién di trén gel agarose cho thiy cac
band DNA thu duoc tir ca miu ca 6 dong déu
c¢6 band dam, sang rd. Két qua do ty s6 ODzeonm
/ OD2gonm clia cac mau c4 16 dong déu nam trong
khoang tir 1,8 dén 2,0. Piéu nay cho thdy DNA
tong sb tach chiét co nong do va do tinh sach
kha cao khong 1an tap chit protein va cac phan
tir hiru co khéc.

Sau khi giai trinh tu hai chiéu bing hé
thong may ABI 3130, hiéu chinh hai dau 5° va
3’ cua trinh tu bang phin mém GENTtle phién
ban 1.9.4 va cong cu nucleotide BLAST (NCBI)
ta thu dugc cac trinh ty gene AQPlaa cua cac
méiu ca r6 dong. Trinh tu gene Agplaa hoan
chinh c6 kich thuéc 786 bp thu dugc tir ca 16
ddéng da dwoc GenBank cdp ma sd gia nhap
(Accession Number) MT012828 va phéat hanh
ngay 07/06/2020 [7], md hdéa cho mang protein
AQPlaa v6i 261 amino acid va c6 khéi lugng
phén tir 1a 27,4 kDa [2, tr.60].

Bang 1. S6 luong mau ca ro ddng (Anabas testudineus)

STT Tén miu Do S0
man lwong
Anabas testudineus
1 . 0,1 ppt 3
Cin Tho PP
Anabas testudineus
2 B 0,3 ppt 3
Bén Tre
Anabas testudineus
3 N 1,0 ppt 3
Vinh Long
Anabas testudineus
4 3,0 ppt 3
Long An PP
Anabas testudineus
5 P, 4,0 ppt 3
Tién Giang
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4.3. Nhén dién cic dong ca ré dong song &
cAc ving nuwée ¢6 d min khac nhau & Pdng
bang song Ciru Long dua trén so do SNP
gene Aquaporin laa

Trinh ty gene Agplaa ddi chimg trén
GenBank c6 Version JX645188.1. So d6 SNP
dugc xay dung tir két qua sip hang hai trinh ty
gene Agplaa ciia ca ro dong voi trinh ty gene
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Agplaa d6i ching bang coéng cu Nucleotide
BLAST (NCBI).

4.3.1. So' dé SNP gene Aqplaa ciia cd ré dong
Cin Tho séng ¢ viing nwéc ngot (0,1 ppt)

]

Vi tri Amino acid
Amino acid
AQP1aa_Cin The

Vitri

AQPlaa_GenBank
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A
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E
A
A
E

Amino acid

Hinh 2. So dd SNP gene Aqplaa cua ca ré dong
Can Tho sdng ¢ ving nuée ngot (0,1 ppt)

So d6 SNP gene Aqplaa cia ca ro dong
Cén Tho séng & ving nudc ngot c6 6 min 0,1
ppt (Hinh 2) cho thdy ty 1& twong dong dat
100% va khong co dot bién diém thay thé.
Gene Aqplaa ciia ca r6 dong song & Can Tho
gidng nhau hoan toan so véi d6i ching.

4.3.2. So' do SNP gene Aqplaa ciia cd ré dong
Bén Tre séng ¢ viing nuwéc ngot (0,3 ppt)

Vi tri Amino acid 122
Amino acid L
AQPlaa_Bén Tre TCT A A
Vit ‘ ‘ l 366 ‘
AQPlaa GenBank ([T C T C A
Amino acid L

Hinh 3. So dd SNP gene Agplaa cua ca ro dong
Bén Tre séng ¢ viing nudc ngot (0,3 ppt)

So d6 SNP gene Aqplaa cua ca ro dong
Bén Tre séng ¢ vung nudc ngot ¢c6 dd man 0,3
ppt (Hinh 3) cho théy ty 1¢ twong dong dat 99,87%
va c6 1 SNP tai vi tri 366 (C — A) tuy nhién
khong 1am thay d6i amino acid Leucine (L) tai
vi tri 122. Nhu vay, dot bién diém thay thé nay
khong lam thay doi ciu trac cia protein
Aqplaa so v6i ddi chimg.

4.3.3. So' do SNP gene Aqplaa ciia cd ré dong
Vinh Long song ¢ viing nwéc lo (1,0 ppt)

So d0 SNP gene Aqgplaa ciia ca ro dong

Vinh Long séng ¢ vung nude lg ¢ d6 méan 1,0
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ppt (Hinh 4) cho thdy ty 1& tuong ddng dat
99,74% va c6 2 SNP tai vi tri 610 (T — A) va
611(A — C). Trong d6, SNP dot bién diém
thay thé tai vi tri 610 (T — A) khdng lam thay
d6i amino acid Valine (V). SNP dot bién diém
tai vi tri 611 (A — C) thay thé amino acid
Tyrosine 204 (Y204) bang Threonine 204
(T204) dan dén lam thay d6i cdu truc protein
Aqplaa theo huéng thay thé kénh loai mubi
cham R-H-Y bang kénh loai mudi nhanh R-H-
T 1am ting kha ning hap thu nudc va loai bo
mudi nhanh hon 4,6 1an so voi dbi chimg.

i Vi tri Amino acid 204
Amino acid v T
AQPlaa VimhLong ([T G A C C
Vitri ’ ‘ 610 611 ‘
AQPlaa GemBamk |T G T A C
Amino acid \Y% Y

Hinh 4. So dd SNP cua gene Agplaa & cé rd
ddng Vinh Long (1,0 ppt)

4.3.4. So' do SNP gene Agplaa ciia cd ro dong
Long An song 6 viing nwdéc lo (3,0 ppt)

Vj tri Amino acid 91 219
Amino acid F I T
AQPlaaLongan (G T T C A T C A CTG
wa | |m| | | [ases|
AQPlaa GenBank| G T A C A T C T A TG
Amino acid Y I Y

Hinh 5. So dd SNP gene Aqplaa cua ca r6 dong
Long An séng & ving nuéc lg (3,0 ppt)

So d6 SNP gene Aqplaa cua ca ro dong
Long An séng ¢ vung nudc lo c6 do man 3,0
ppt (Hinh 5) cho thay ty 1¢ trong dong 99,62%
va ¢6 3 SNP tai cac vi tri 272 (A — T), 655 (T
— A) va 656 (A — C). Trong d6, SNP dot bién
diém tai vi tri 272 (A — T) thay thé amino acid
Tyrosine 91 (Y91) bang Phenylalanine 91
(F91), din d&n thay déi cu trac protein
Aqplaa theo hudng thay thé kénh loai mubi
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cham R-H-Y bang kénh loai mudi nhanh R-H-F
lam ting kha ning hép thu nudc va loai bo
mudi 1én gép 13 1an so véi ddi chimg. Con dot
bién diém tai vi tri 656 (A — C) thay thé amino
acid Tyrosine 219 (Y219) bang Threonine 219
(T219), din dén thay d6i ciu truc protein
Aqplaa theo huéng thay thé kénh loai mubi
cham R-H-Y bang kénh loai mudi nhanh R-H-
T lam tang kha ning hap thu nudc va loai bo
mudi nhanh hon 4,6 14n so voi dbi chimg.

4.3.5. So' do SNP gene Aqplaa ciia cd ré dong
Tién Giang song 6 viing nwoc lg (4,0 ppt)

Vi tri Amino acid 107 204 45
Amino acid F \Y T T
AQPlaa TitnGimg [T T T T G A CCT A CTG
Vitri ‘ 320 ‘ ’ ‘ 610 611 ‘ ’ 733 734 ‘ ’
AQPlaaGenBank ([T A T T G T ACT T ATG
Amino acid Y \Y Y Y

Hinh 6. So dd SNP cua gene Aqplaa ca ro dong
Tién Giang séng ¢ ving nudc lo (4,0 ppt)

So d6 SNP gene Agplaa cua ca ro dong
Tién Giang séng 0 vung nuoc lg ¢6 d6 man 4,0
ppt (Hinh 6) cho thiy ty 1& tuong dong dat
99,36% va c6 5 SNP tai cac vi tri 320 (A —> T),
610 (T — A), 611 (A — C), 733 (T — A), 734
(A — C). Trong d6, SNP dot bién diém tai vi tri
320 (A — T) thay thé amino acid Tyrosine 107
(Y107) bang Phenylalanine 107 (F107), din
dén thay d6i cdu truc protein Agplaa theo
huéng thay thé kénh loai mudi cham R-H-Y
bang kénh loai mudi nhanh R-H-F 1am ting kha
ning hap thu nudc va loai béo mudi 1én gip 13
lan so véi ddi chimg. Con cac dot bién diém
thay thé SNP tai vi tri 611 (A — C) va 734 (A -
C) 1am thay dbi amino acid Tyrosine 204 (Y204)
thanh Threonine 204 (T204) va Tyrosine 245
(Y245) thanh Threonine 245 (T245), din dén
thay d6i cau trac cua protein Agplaa theo
huéng thay thé kénh loai mudi cham R-H-Y
bang kénh loai mubi nhanh R-H-T lam ting
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kha ning hap thu nudc va loai bé mubi nhanh
hon 4.6 1an so v&i d6i ching [3, tr.62-63].

5. KET LUAN VA KIEN NGHI

5.1. Két ludn

Nhan dién duge cac nhom ca 1o dong song &
cac ving nudc c6 d6 man khac nhau tai Pong bang
song Ciru Long dua trén so d6 SNP gene Aqplaa.

Ca ro6 dong (Anabas testudineus) séng &
ving nude ngot Can Tho (0,1 ppt), Bén Tre
(0,3 ppt) so voi ddi ching c6 cac dot bién diém
SNP khong lam thay d6i cdu trac protein
Aqplaa so v6i ddi ching.

Ca r6 dong séng & cac ving nude lo Vinh
Long (1,0 ppt), Long An (3,0 ppt), Tién Giang
(4,0 ppt) c6 cac dot bién diém SNP (A — T)
thay thé amino acid Tyrosine () bang Phenylalanine
(F), dan dén thay ddi ciu tric protein Agplaa
theo hudng thay thé kénh loai mudi chdm R-H-
Y bang kénh loai mudi nhanh R-H-F 1am ting
kha nang hap thu nudc va loai bo mudi 1én gip
13 14n so voi ddi chimg, cac dot bién diém thay
thé SNP (A — C) lam thay d6i amino acid
Tyrosine () thanh Threonine (T), din dén thay
d6i cdu trac cua protein Aqplaa theo hudng
thay thé kénh loai mudi cham R-H-Y bing
kénh loai mudi nhanh R-H-T lam ting kha
ning hép thu nudc va loai b6 mudi nhanh hon
4,6 1an so véi d6i chimg.

So dd SNP gene Agplaa ca 1o dong cho
thiy d6 man ciia mdi trudng c6 anh hudng dén
s6 vi tri cac SNP dot bién diém thay thé cua ca
16 dong sdng & cac ving c6 do min khac nhau.
Qua d6, thé hién kha ning thich nghi cua c4 r6
ddng khi d6 man méi truong thay ddi. Diéu nay
phu hop voi két qua nghién ctru ciia Sui [6] va
Saboe [5].

5.2. Kién nghi

Nghién citu mé rong vé da hinh nucletide
don (SNP) cac gene Agpl, Aqpla, Aqplb, Agplab
trén cac bo phan cia ca r6 dong song ¢ moi
truong c6 d6 man khéc nhau, gan véi viéc giai
thich co ché hip thu nuéce va loai bo mudi.
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