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PA HINH NUCLEOTIDE PON GENE HIGH-AFFINITY POTASSIUM
TRANSPORTER 1;4 (OsHKT1;4) CUA MOQT SO
GIONG LUA (ORYZA SATIVA) O PONG BANG SONG CUU LONG

SINGLE NUCLEOTIDE POLYMORPHISM OF THE HIGH-AFFINITY POTASSIUM
TRANSPORTER 1;4 GENE (OsHKT1;4) OF SOME RICE VARIETIES (ORYZA SATIVA)
IN THE MEKONG DELTA

TRUONG THE QUANG®

TOM TAT: Tach chiét va thu nhdn dwgc DNA tong sé cua 15 mau than 14 cdy lua (Oryza sativa)
trong tai cdc vimg ¢6 d¢ man khdc nhau ¢ Pong bang song Ciru Long. Thiét ké va sang loc thu
duoc cdc cap moi dac hiéu HKTI;4-1, HKT1;4-2, HKT1;4-3 khuéch dai cdc vung ma hoa gene
OsHKTI:4 ciia cdy hia bang ky thudt PCR. Gidi trinh tw, rdp néi va chii thich thanh cong gene
OsHKTI;4. Gene OsHKTI;4 ciia cdc giong lia (Oryza sativa) Bén Tre, Tién Giang, Long An séng
trong méi trwong nwdc lo, dé man tir 2,4 dén 4,0 ppt cé cdc dét bién diém thay thé SNP ¢ viing ma
héa lam thay doi amino acid valine (V) thanh glycine (G) hodc tyrosine (Y) thanh serine (S), dan
den thay déi cdu triic protein OsHKTI 4 theo huéng tao nhiéu kénh SG* dé logi bé Na* ra khai la
nhanh hon. Gene OsHKTI,4 ciia cdc giong lia (Oryza sativa) Vinh Long, Pong Thdp trong trong
méi truong nuedc ngot dé man tir 0,1 dén 0,3 ppt cé cdc dét bién diém SNP khong lam thay doi cau
triic protein OsHKTI 4 theo huong khong tang thém kénh SG® dé logi b Na* ra khai 1a cham hon.
Tir khoa: cay lua; da hinh nucleotide don; gene OsHKTI,4; sdp hang trinh tu.

ABSTRACT: Total DNA was extracted and obtained from the sample of 15 rice leaves (Oryza
sativa) collected in different salinity zones in the Mekong Delta. We have designed and screened to
obtain pairs of specific primers HKT1;4-1, HKT1;4-2, HKT1;4-3 amplified OsHKT1;4 gene coding
regions of the rice by PCR technique. We have successfully sequenced, assembled and annotated
OsHKT1;4 gene of the rice. OsHKT1;4 genes of the rice varieties (Oryza sativa) Ben Tre, Tien
Giang, Long An planted in brackish water with salinity from 2.4 to 4.0 ppt have the SNP
substituted point mutations in the coding area converting amino acid valine (V) to glycine (G) or
tyrosine (Y) to serine (S). This leads to changes in the protein structure of OsHKT1;4 in the
direction of creating more SG* channels to remove Na* from the leaves faster. OsHKT1;4 genes of
the rice varieties (Oryza sativa) Vinh Long, Dong Thap planted in freshwater environment with
salinity from 0.1 to 0.3 ppt have SNP point mutations that did not change the structure of
OsHKT1;4 protein in the direction of keeping SG* channels intact to remove Na* from the leaves
more slowly.
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1. PAT VAN PE

Nguoi ta cho ring, to tién cia chi lua
Oryza 1a mot loai cay hoang dai trén si€u luc
dia Gondwana cach day it nhéat 130 triéu nam
va phat tan rong khip cac chau luc trong qua
trinh tr6i dat luc dia, hién nay, c6 khoang 21
loai cay hoang dai thudc chi nay va 2 loai lua
dd duogc thuan héa 1a lua chau A (Oryza sativa)
va lda chau Phi (Oryza glaberrima) [4, tr.44-
48]. Lua (Oryza sativa) co ngudn gbc xung
quanh ving Pong Nam A, sau d6 dugc nhan
rong va phan hoda thanh hai nhom sinh théi la
Indica va Japonica. Japonica duoc trong & noi
kho rédo, mat mé cua vung cén nhiét déi va 6n
déi, trong khi Indica dugc tim thidy ¢ ving
nhiét d6i chau A. Hai nhom sinh thai nay duoc
phan biét boi cac ddc diém hinh thai, sinh 1y va
ddc diém sinh thai, Indica c6 14 ban rong va
sang hon, cdy cao va dé nhanh tét, hat dai
manh; Japonica c6 14 hep va xanh ddm hon,
chiéu cao cdy thap hon va dé nhanh trung binh,
hat tron ngin [5, tr.1256-1258]. Lua (Oryza
sativa) c6 rat nhidu gidng thich nghi véi nhiéu
diéu kién méi truong va dugc gieo trong lam
ciy luong thuc trén khap thé gioi [8, tr.1-7].Véi
tam quan trong trong cung cp luong thuc toan
cdu, viéc nghién ctru ting ning suit cua cay lta
dang ngay cang dugc chu trong, nghién ctu
dap Gng man ¢ cay lua la mét trong nhiing
huéng nghién ctru diy tiém ning [4, tr.44-48].
Trong cay lta (Oryza sativa) kénh high-affinity
potassium transporter (HKT) c6 churc nang loai
b6 mubi ra khoi 14, c6 tac dung giam stress
min, giup cdy lia séng dugc & mdi trudng
nuée 1o, dd min khoang tir 2.4 dén 4,0 ppt. Do
d6, nghién ciru da dang di truyén vé da hinh
nucleotide don hay SNP (Single Nucleotide
Polymorphism) c6 y nghia quan trong trong
viéc giai thich co ché loai bé mudi cia HKT.
Co ché nay gin lién v6i cac dot bién gene
HKT trén cdy lta séng & moi truong nudc lo
s0 voi cdy lta ddi chimg séng & méi truong
nudce ngot [3, tr.117-124].
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2. MUC TIEU VA NOI DUNG NGHIEN CUU

Muc tiéu nghién ctru phan tich da dang di
truyén SNP mot sd gidng lta (Oryza sativa)
séng tai cac vung nudc c6 do man khac nhau &
Poéng bang song Ctru Long, nhan dién mot s6
gidng lua chiu mian & khu vyc nay bang SNP
dua trén gene HKT1;4, tr @6 giai thich duoc co
ché loai bé mudi ra khoi 14 hodc mam 14 cay lta
ctia HKT. Noi dung nghién ciru tach chiét DNA
tong s tir than 14 cay lua trong & cac ving co
d6 min khac nhau tai Pong bing song Ciru
Long, khuéch dai gene OsHKTI1;4 bang ky
thuat PCR. Phéan tich SNP va giai thich dugc co
ché loai bo mubi cuia HKT trong cdy laa khi
chiu ap lyc man tir moi truong.
3. PHUONG PHAP NGHIEN CUU
3.1. Miu vit thi nghiém

Thu thap cic mau lta thudc cic ving co
d6 min khac nhau tai Pdng bing song Ciru
Long vao thang 08 - 2019. Mau lta duoc mang
vé phong thi nghiém dé xur Iy va bao quan &
—20°C cho viéc tach chiét DNA tong sé (Total
Deoxyribonucleic Acid) va giai trinh tu gene
OsHKT1;4.
3.2. Co ché vin chuyén Na* ciia protein
HKT1;4 trong cay lta
3.2.1. Cdc mé hinh vin chuyén Na' ciia
protein OsHKT1;4

Trong dat binh thudng, tiém ning nudc trong
té bao ré thdp hon so voi mdi trudng bén ngoai va
dong nudc chay vao ré xay ra thong qua cac
protein kénh nudc goi la aquaporin [17, tr.393-
397], [13, tr.85-96], [12, tr.1-14]. Tuy nhién, trong
moi truong man, sy khac biét vé tiém nang nuoc
gilra dét va té bao ré bi giam hodc tham chi dao
ngugc, dan dén giam sy hap thu hodc mat nudc [7,
tr.790-805], trc ché tang truong va hau qua cudi
cung lam ton thuong md nghiém trong. Khi cin
bang nudc bén trong bi x4o tron boi ap luc moéi
truong nhu stress man, thuc vat tong hop va tich
lity cac hop chat hitu co, duoc goi la cac chit hoa
tan tuong thich, nhu polyol, duong khong khir va
amino acid [9, tr.15-40]. Poc tinh ion la mét thuat
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ngit chung cho céc suy yéu khac nhau trong cac
qua trinh té bao khac nhau do ndng do ion ting
cao. Doc tinh ctia té bao Na* la dc tinh ion chiém
wu thé do stress man, dan dén e ché mot loat cac
quéa trinh nhu hip thu K* [14, tr.1611], cac phan
ing enzyme quan trong, tong hop protein va
quang hop [18, tr.1195-1206]. Cac qué trinh
quang hop c6 kha ning 1a phan tmg té bao quan
trong nhét duge bao vé khoi Na* doc tinh do su
gian doan clia cc qué trinh c6 lién quan tryc tiép
dén viéc giam qua trinh ¢6 dinh carbon va san
xuét sinh khéi trong thyc vat [10, tr.149-190]. Khi
bi stress mudi, Na* duoc loai trir khoi choi va
K* dugc tich lity trong chdi, do d6 6n dinh cao ty
16 K*/ Na* trong té bao dic biét 1a ¢ 1a. C6 hai md
hinh van chuyén Na* cta protein OsHKT1;4 trong
cay lta dudi ap luc stress man 1a mo hinh tuan
hoan va mo6 hinh loai trir (Hinh 1).

M6 hinh M6 hinh tuin
hoan dugc dé xudt boi Berthomieu va cac cong
su. Trong mo hinh nay, khi ciy bi stress man
ndng d6 Na* trong l4 cao, protein OsSHKT1;4 lam
trung gian van chuyén Na* tir t& bao dong hanh
phloem vao mach phloem va duoc chuyén xudng
ré, lam giam tich liiy Na* trong 14 va K* duoc tich
lily trong 14. Khi ndng d6 Na* trong chdi 14 thép,

tuan hoan:

OsHKT1;4 van chuyén Na* tir r& 1én 14 qua mach
xylem. Vi vay, protein OsHKT1;4 c6 chuc ndng
sinh 1y 6n dinhty 16 ndng d6 K*/ Na* trong té
bao l4 dic biét 1a & chdi cay laa [6, tr.2004-2014].

M6 hinh logi trir: MO hinh loai trir [16,
tr.928-938], [11, tr.622-633], trong md hinh nay,
protein OsHKT1;4 trong cay lta c6 chuc nang
loai trir Na* ra khoi mach xylem vao céc té bao
nhu mé xylem, dan dén duy tri ty 16 K*/ Na* cao
trong cay [15, tr.1141-1146]. OsHKT1;4 hap
thy c&c ion Na* vao té bao nhu mé xylem tir mach
xylem. Viéc loai bo Na* bang OsHKT1;4 c6 thé
iy khir cuc mang t& bao nhu mé xylem va kich
hoat bai tiét K* vao mach xylem thong qua méang
khir cuc gayra cic kénh K" hudng ra ngoai
(KOR) va kénh K* khong chon loc hudng ra
ngoai (NOR) [19, tr.799-813], [20, tr.1707-1719].
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Hinh 1. Sod ciiahai m hinh hoat dong chirc néng sinh 1y ciia
OsHKT1:4 dui 4p hyc man [15, 1r1141-1146]
32.2. Cochévin chuyén Na* ciia protein OsHKTI;4

(P) e p1op 1oB1 A

(b)
Hinh 2. CAu trdc protein OsHKT1:4 loai bo Na*
cham (a) va nhanh (b)

(@)

Protein OsHKT1;4 trong cay llia gdm nhiéu
cau trac vong Serine-Glycine-Glycine-Glycine
(SG®) tao thanh kénh chon loc van chuyén Na* tir
té bao dong hanh phloem vao phloem va di xuéng
1& (md hinh tuin hoan) hodc tir mach xylem vao
t& bao nhu md xylem (md hinh loai trir) trc ché ap
luc min tir moi truong. Cac dot bién thay thé
SNP trong cac vung ma hoda (exon) clia gene
OsHKT1;4 lam thay doi cdu tric protein
OsHKT1;4 nhu valine (V) chuyén thanh glycine
(G) hoac tyrosine (Y) thanh serine (S) lam tang
khé nidng hinh thanh cic kénh SG® chon loc van
chuyén Na*, ddn dén 1am van tdc van chuyén loai
bd Na* ra khoi 14 nhanh hon khi cay lta chiu ap
luc man tir méi truong (Hinh 2) [21].

3.3. Tach chiét DNA téng sb, khuéch dai
PCR va giai trinh tw gene OsHKT1;4

DNA tong s6 dugc trich ly tir mau than 14
cdy laa bang bo kit PHUSA-IHHNV theo quy
trinh ciia Cong ty Sinh héa Phu Sa. Kiém tra
n(‘A)ng do va do tinh sach ctia cac mau DNA téng
sd bang phuong phap do hai budc séng 260 nm
va 280 nm trén may quang phd hap thu phén tu
UV-VIS, hing Bio-Rad. Céc cip moi HKT1:4-1,
HKT1;4-2, HKT1;4-3 khuéch dai cc ving mé hoa
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exon 1, exon 2, exon 3 ctia gene OSHKT1;4 dugc
thiét ké bang cong cu Primer-BLAST, National
Center for Biotechnology Information (NCBI) va
duoc tong hop tai Phong Oligo, Cong ty Sinh hoa
Phir Sa [1, tr.137-141]. Sau khi chay PCR khuéch
dai trinh ty gene OsHKT1;4, tién hanh dién di
trén gel agarose 2% dé kiém tra cht luong va
do tinh sach san phém PCR. St dung thang
chuan DNA 100bp (tir 100 bp dén 1500bp) dé
wéc luong kich thudc band san phim PCR.
Band san pham PCR phai sang rd, chiéu rong
cta band 16n va c6 kich thudc khoang 1100bp
dbi voi exon 1, 220bp ddi voi exon 2 va 200bp
d6i voi exon 3, xem nhu phan ng khuéch dai
thanh coéng. San phdm PCR sau d6 duogc tinh
sach theo quy trinh ctia Cong ty Sinh héa Phu
Sa va giai trinh tu theo nguyén tic Sanger bing
hé théng 3130, hdng Applied Biosystems.

Chinh stra céc file trinh tur gene OsHKT1;4 thu
dugc bing phan mém BioEdit phién ban 7.0.5.2
va cong cu Nucleotide Blast, NCBI.
3.4. Pa hinh vi tri nucleotide don gene OsHKT1;4
Phan tich da hinh vi tri nucleotide don (SNP)
bang cach sip hang hai trinh ty gene OsHKT1;4
clia cac mau laa thude cac ving co6 do man khac
nhau ¢ Pdng bang song Ciru Long véi trinh tu
gene OsHKT1;4 dbi chimg la gidng lua song
trong moi truong nudc ngot (OsHKT1;4 BC) co
accession AJ491853 trén GenBank bang cong cu
nucleotide BLAST (NCBI).
4. KET QUA VA THAO LUAN
4.1. LAy miu lia
Két qua 1y mau lta thude cac ving c6 do
man khac nhau tai cac dia phuong tinh Long
An, Tién Giang, Bén Tre, Pong Thap va Vinh
Long & Pong bang song Ciru Long (Bang 1).

Bang 1. Danh sach lay mau lua thudc cac ving c6 d6 man khac nhau

. Do man " o . S6 lwong
STT Dia phwong (opt) Toa do Tén goi miu

1 Huyén Can Giudc, tinh Long An 4,0 186:22:2752NE Oryza sativa LA 3
2 | Huyén Go Céng, tinh Tién Giang 3,0 18&1;3; 4'.\.'E Oryza sativa TG 3

A . £ 10°05'14.5"N .
3 Huyén Ba Tri, tinh Bén Tre 2,4 106°3105 8"E Oryza sativa BT 3

A ~ . A . 10°26'51.7"N .
4 Huyén Cao Lanh, tinh Dong Thap 0,3 105°40'27 9"E Oryza sativa BT 3

A NAx o - 10°10'08.4"N .
5 Huyén Mang Thit, tinh Vinh Long 0,1 106°01'48.9"E Oryza sativa VL 3

4.2. Cic cip mdi PCR chay PCR khuéch dai gene OsHKT1;4 gém ba

Dua trén mién bao ton va két qua sang loc
da thict ké dugc cac cap moi dic hi€u dung dé

vung ma hoa exon 1, exon 2 va exon 3 (Bang 2).

Bang 2. Cac cip mdi PCR dung dé khuéch dai gene OsHKT1;4

Trinh tw mdi

STT Tén mbi

Mai xudi (5°— 37)

Méi nguoc (5°— 3°)

HKT1;4-1 (exon 1)

ATATATAGCGCGGCAGCACG

CAGATGGAGTACTAGCTAGGTTGA

HKT1;4-2 (exon 2)

CCCAAGGGTGACTTTC TGATCG

GTATCAGTTTGCCAGA GTCGC

HKT1;4-3(exon 3)

TCACAACTCTCCTACC TGACC

GAGCTTTGTGCAAGGA TGACAG
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4.3. Pa hinh vi tri nucleotide don (SNP) dua
trén gene OsHKT1;4

Sép hang hai trinh tyr gene OsHKT1;4 cia
cac mau lta tréng tai cac vung c6 d6 man khac
nhau ¢ Pdng bang song Ciru Long v&i trinh tu
gene OsHKT1;4 d6i ching 13 gidng lua séng
trong moi truong nudce ngot (OsHKT1;4 BC) ¢
accession AJ491853 trén GenBank bang cong
cu nucleotide BLAST (NCBI) [1, tr.137-141].
4.3.1. SNP ciia HKT1;4 Oryza sativa Long An

Trinh ty HKT1;4 Oryza sativa Long An
(OsHKT1;4 LA) tréng 0 moi truong cd d6 man
4,0 ppt va OsHKT1;4 DC ¢6 ty 18 tuong dong
99,83 % va c6 9 vi tri SNP: Vung intron 5’ ¢6 1
vi tri SNP 189 (T — C) la dot bién diém thay
thé & ving khéng mi hoa nén khong lam thay
d6i thanh phan amino acid trong san pham
protein nhung c6 thé 1am thay déi cau tric cua
protein OsHKT1;4 LA. Vung exon 1 c6 1 SNP
tai vi tri 605 (T — G) 1a dot bién diém thay thé
lam thay d6i amino acid valine (V) thanh
glycine (G), din dén lam thay d6i céu tric
protein OsHKT1;4 LA theo huéng tao thém
nhiéu kénh SG® dé loai bo Na* ra khoi 14 hodc
mam 14 nhanh hon khi cdy laa chju 4p luc min
tor moi truong. Vung intron 1 ¢6 3 SNP tai vi tri
4328 (C — G) la dot bién diém thay thé khong
lam thay d6i thanh phan amino acid nhung c6
thé lam thay d6i cdu triic ciia protein
OsHKT1;4 LA, tai vi tri 4331 (C — G) va 4332
(C —> —-) ca hai vi tri lién tiép déu xay ra dot
bién diém, vi tri 4332 xay ra dot bién mat diém
do d6 1am thay ddi cau tric protein theo hudng
van chuyén Na* nhanh hon khi ciy lta chiu ap
lyc man tir méi truong. Vung exon 2 ¢6 mot vi
tri SNP 4336 (A — C) la dot bién diém thay thé
amino acid tyrosine (Y) thanh serine (S) lam
thay doi cdu tric san pham protein theo huéng
van chuyén Na* nhanh hon khi cay laa chiu ap
lyc mén tir moi treong. Vung intron 2 ¢6 mot vi
tri SNP 4582 (C — T) 1a dot bién diém thay thé
& ving khong mi héa nén khong 1am thay doi
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thanh phan amino acid cua protein OsHKT1:4
LA. Vung exon 3 (4743 .. 4941) khong c6 vi tri
SNP 1a ving c6 tinh bao ton cao. VUng intron
3’ ¢6 hai vi tri SNP tai vi tri 4973 (G —> T) la
dot bién diém thay thé va tai vi tri 4975 (- —
T) 1 d6t bién chén diém ¢ ving khong mi hoa
nén khong 1am thay doi thanh phan amino acid
cua protein OsHKT1;4 LA [2, tr.43-44].
4.3.2. SNP ciia HKT1;4 Oryza sativa Tién Giang
Trinh ty HKT1;4 Oryza sativa Tién Giang
(OsHKT1;4 TG) trdng & mdi trudng cd do min
3,0 ppt va trinh ty OsHKT1;4 DC c0 ty 1€ twong
dong 99,89 % va ¢ 6 vi tri SNP: Ving intron 5’
¢6 1 vi tri SNP 189 (T — C) la dot bién diém thay
thé & ving khong ma hoa nén khong 1am thay doi
thanh phan amino acid nhung c6 thé 1am thay doi
cu tric cua protein. Ving exon 1 ¢6 2 SNP tai vi
tri 605 (T — G) va 1262 (T — G), ca 2 SNP déu
1a dot bién diém thay thé lam thay d6i amino acid
valine (V) thanh glycine (G), dan dén lam thay
dbi chu tric san pham protein OsHKT1:4 TG
theo hudng tao nhidu kénh SG® dé van chuyén
Na" nhanh hon khi cdy lta chiu ap lyc man tir
mdi truong. Vung intron 1 khéng ¢6 SNP. Ving
exon 2 c¢6 hai vi tri SNP 4337 va 4392. Tai vi tri
4337 (A — C) la dot bién diém thay thé 1am thay
d6i amino acid tyrosine () thanh serine (S) lam
thay dbi cdu trac san pham protein theo huéng
van chuyén Na* nhanh hon khi ciy laa chiu ap
luc man tir moi truong. Tai vi tri 4392 (T — C) la
dot bién diém thay thé nhung khéng lam thay ddi
amino acid aspartic acid (D). Vung intron 2 c6
mot vi tri SNP 4582 (C — T) la dot bién diém
thay thé & ving khong ma hoa nén khong lam
thay d6i thanh phin amino acid cua protein
OsHKT1;4 TG. Vung exon 3 (4743 .. 4941)
khong c6 vi tri SNP 1a viing c6 tinh bao ton cao.
Vung intron 3’ khong c6 SNP [2, tr.44-45].
4.3.3. SNP ciia HKT1;4 Oryza sativa Bén Tre
Trinh ty HKT1;4 Oryza sativa Bén Tre
(OsHKT1;4 BT) da dugc GenBank (USA,
England, Japan) phét hanh véi ma s6 gia nhép
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(accession) MT012827 [22, 23, 24] & mobi
truong c6 d6 man 2,4 ppt va OsHKT1;4 BC ¢o
ty 1& twong dong 99,94 % va co 3 vi tri SNP:
Vung intron 5 ¢c6 mot vi tri SNP 371 (A — C)
1a dot bién diém thay thé & vang khong ma héa
nén khong lam thay doi thanh phan amino acid
nhung c6 thé lam thay ddi céu tric ciia san
pham protein OsHKT1;4 BT. Ving exon 1
khdng cd SNP. Vung intron 1 c6 hai SNP tai vi
tri 1823 (T — A) va 4328 (C — A), ca 2 SNP
déu 1a dot bién diém thay thé khong lam thay
d6i thanh phan amino acid cua protein nhung
c¢6 thé 1am thay ddi ciu triic cua protein theo
huéng van chuyén Na* nhanh hon khi cdy laa
chiu 4p lyc mén tor méi truong. Nhilng vung
con lai nhu vung exon 2, intron 2 va intron 3’
khéng c6 SNP. Vung exon 3 khong c6 SNP la
viing c6 tinh bao ton cao [2, tr.46].
4.3.4. SNP ciia HKT1;4 Oryza sativa Dong Thdp
Trinh ty HKT1;4 Oryza sativa Dong Thap
(OsHKT1:4 PT) trong & mdi trudng nudc ngot €6
d6 man 0,3 ppt va OsHKT1;4 BC cb ty 1€ twong
dong 99,93 % vdi 4 vi tri SNP: Viing intron 5° ¢6
mdt vi tri SNP 308 (T— G) la dot bién diém thay
thé & ving khong mi hoa nén khong lam thay ddi
thanh phan amino acid cta san pham protein
OsHKTI1;4 PT. Vung exon 1 khdng c6 SNP.
Vung intron 1 ¢6 hai SNP tai vi tri 4327 va 4334,
tai vi tri 4327 (G — —) la dot bién mat diém va tai
vi tri 4334 (A — G) xay ra dot bién diém thay thé,
ca hai vi tri khong 1am thay doi thanh phan amino
acid cua protein. Vung exon 2 khong cd SNP.
\Vung intron 2 ¢6 mot vi tri SNP tai vi tri 4582 (A
— G) 1a dot bién diém thay thé khong lam thay dbi
thanh phan amino acid cta protein OsHKT1;4 DT.
Vung exon 3 khéng c6 SNP Ia vung ¢6 tinh bao
ton cao. VUng intron 3 khdng c6 SNP [2, tr.46-47].
4.3.5. SNP ciia HKT1;4 Oryza sativa Vinh Long
Trinh ty HKT1;4 Oryza sativa Vinh Long
(OsHKT1;4 VL) trong & méi trudng nude ngot
c6 do man 0,1 ppt va OsHKT1;4 BC co ty 1é
tuong ddng 99,98 % vai 1 vi tri SNP 201 (T—
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C) tai ving intron 5° 13 dot bién diém thay thé &
ving khong mi hoa nén khong lam thay doi
thanh phan amino acid trong san pham protein
OsHKT1;4 VL. Nhitng vung con lai exon 1,
intron 1, exon 2, intron 2, intron 3 khéng c6
SNP. Vung exon 3 khoéng c6 SNP la vung cé
tinh bao ton cao [2, tr.47].

5. KET LUAN VA KIEN NGHI

Téch chiét va thu nhan duoc DNA téng s6
cia 15 mau than la cay lta (Oryza sativa) thu
thap tai cac ving c6 d6 man khac nhau ¢ Bong
bang séng Ciu Long. Thiét ké va sang loc thu
duogc cac cap moi dac hiéu HKT1:4-1, HKT1:4-2
va HKT1;4-3 khuéch dai cac ving mé héa gene
OsHKT1;4 bang k§ thuat PCR. Giai trinh ty, rap
ndi va cha thich thanh cong gene OsHKT1:4.
Gene OsHKT1;4 cua cac giéng lta (Oryza sativa)
Long An, Tién Giang, Bén Tre séng trong moi
trudng nuoc lo d6 man tir 2,4 dén 4,0 ppt c6 cac
dot bién diém thay thé SNP & ving mé héa lam
thay d6i amino acid valine (V) thanh glycine (G)
hoac tyrosine (Y) thanh serine (S), dan dén thay
d6i cu tric san pham protein OsHKT1:4 theo
huéng tao nhiéu kénh SG® @ van chuyén loai bo
Na* ra khoi & nhanh hon khi cay laa chiu &p luc
man tir moi truong. Gene OsHKTL1;4 cua cac
giéng lua (Oryza sativa) Vinh Long, Dong Thap
séng trong mdi trudng nudc ngot d6 man tir 0,1
dén 0,3 ppt co cac dot bién diém SNP khong lam
thay ddi cau trdc san phim protein OsHKT1;4
theo huéng khdng b sung thém kénh SG2 dé van
chuyén loai bo Na* ra khoi 14 cham hon khi cay
IUa khdng chiu &p luc man tir moi treong.

Nghién ctru da hinh nucletide don (SNP)
gene OsHKT1;4 ¢ cac bo phan khac nhau cua
cay lua ngoai than 14 10a. Nghién ctru mo rong
vé SNP cua cac gene HKT loai 1 va loai 2 gin
VGi viéc giai thich co ché van chuyén va 6n
dinh Na‘/ K* trong cdy lGa. Nghién cru ung
dung chon gidng laa ¢ kha nang chiu man cao
dya trén gene HKT.
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